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1. Introduction

1.1 Objective

1.2 Site and Facility
Description

1.3 Policy Statement

The objective of site activities is to conduct a soil characterization sampling and
analysis program at the Bayonne Barrel and Drum site in Newark, N.J.

The objective of this plan is to provide a mechanism for establishing safe working
conditions at the site. The safety organization, procedures, and protective equipment
have been established based upon an analysis of potential physical, chemical, and
biological hazards. Specific hazard control methodologies have been evaluated and
selected to minimize the potential of accident or injury.

Bayonne Barrel and Drum operated as an unlicensed TSD facility from the early 1940s
until the early 1980s when the company filed for bankruptcy under Chapter 11. When
the facility was in operation, drum cleaning operations involved both open and closed-
head drums. Drums were washed with a caustic solution which was drained through
an oil-water separator before being discharged to a 50,000 gallon underground storage
tank. The liquid was decanted from the tank into the sewer system. An incinerator
was used to clean the open head drums. Incinerator residue was collected in two pits
(approximately 14 feet deep) on either side of the incinerator. EPA conducted activities
in March, 1993 to remove material displaying the RCRA characteristic of ignitability
contained in abandoned trailers. Following a fire at the site on July B8, 1994, EPA
commenced additional removal activities. Inspections at the site revealed ash piles,
shredded tires, contaminated vertical and underground storage tanks, contamination
within buildings and the presence of a then estimated 45,000 drums, some containing
hazardous substances. Many of the drums containing materials were open, severely
deteriorated and/or improperly stored. Removal activities conducted to date include,
but are not limited to:

L. Securing the site with measures such as repairing the perimeter fence and installing
‘waming signs;

2. Removal of approximately 46,000 drums, some containing hazardous substances;
3. Testing, segregating, and over packing of hazardous substances;

4. Removal of two ash piles contaminated with dioxin and lead;

5. Removal of tanks containing contaminated sludge.

Recent sampling of Site soils has confirmed the presence of numerous organic and

inorganic hazardous substances, including ethy! benzene, xylenes, PCBs, cadmium,
chromium, and lead. In addition, the presence of dioxin has been confirmed.

The policy of Blasland, Bouck & Lee, Inc. (BBL) is to provide a safe and healthful
work environment for all employees. No aspect of operations is of greater importance
than injury and illness prevention. A fundamental principle of safety is the belief that
all accidents and injuries are preventable. BBL will take every reasonable step to
eliminate or control hazards in orderto minimize the possibility of injury, illness, or
accident. '

BLASLAND, BOUCK & LEE, INC.
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1.4 References

1.5 Definitions

This Health and Safety Plan (HASP) prescribes the procedures that must be followed
during referenced site activities. Operational changes that could affect the health and
safety of personnel, the community, or the environment will not be made without the
prior approval of the Project Manager and the Regional Health and Safety Coordinator.
This document will be periodically reviewed to ensure that it is current and technically
correct. Any changes in site conditions and/or the scope of work will require a review
and modification to the HASP. Such changes will be completed in the form of an
addendum to this plan or a revision of the plan.

The provisions of this plan are mandatory for all BBL personnel and BBL’s
subcantractors assigned to the project. All visitors to the work site must also abide by
the requirements of the plan. It should be acknowledged that the employees of other
consulting and/or contracted companies may work in accordance with their own
independent HASPs. Subcontractor HASPs if prepared, must meet the requirements
of this HASP.

This HASP is not intended or represented to be suitable for use by other organizations,
reuse by Client or others on extensions of this or any other project. Any reuse without
prior written approval or adaptation by BBL will be at the user’s sole risk and without
liability and legal exposure to BBL. Any requested modification or adaptation of this
HASP will entitle BBL to further compensation at rates to be agreed upon by Client
or others and BBL.

This HASP complies with applicable Occupational Safety and Health Administration
(OSHA) regulations, United States Environmental Protection Agency (USEPA)
regulations, and BBL Health and Safety policies and procedures. This plan follows the
guidelines established in the following:

* Standard Operating Safety Guides, EPA (Publication 9285.1-03, June 1992),

* Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activi-
ties, NIOSH, OSHA, USCG, EPA (86-116, October 1985).

Title 29 of the Code of Federal Regulations (CFR), Part 1910.120.

Title 29 of the Code of Federal Regulations (CF R), Part 1926.

Pocket Guide to Chemical Hazards, DHHS, PHS, CDC, NIOSH, (1994).
Threshold Limit Values, ACGIH, (1995)

Quick Selection Guide to Chemical Protective Clothing, Forsberg, K. and S.Z.
Mansdorf, 2nd Ed., (1993).

* Health and Safety Policies and Procedures Manual, BBL.

The following definitions are applicable to this HASP:

* Site- The area where the work is to be performed. The site may not include areas
of the facility that have been fully characterized, are not subject to remedial action,
and not potentially affected by activities conducted under this Health and Safety
Plan.

* Project - All on-site work performed under the scope of work for the soil
characterization and sampling program.

BLASLAND, BOUCK & LEE. INC.
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* Subcontractor - Includes subcontractor personnel hired on-site by BBL.

* On-Site Personnel - All client personnel, BBL, and BBL subcontractor personnel
involved with the project.

* Visitor - All other personnel, except the on-site personnel. All visitors must receive
approval to enter the site.

* Exclusion Zone - Any portion of the site where hazardous substances are, or are
reasonably suspected to be, present in the air, water or soil.

*» Contamination Reduction Zone - Area between the Exclusion Zone and Clean Zone
that provides a transition between contaminated and clean areas. Decontamination
stations are located in this zone.

* Clean/Support Zone - The rest of the site where airborne exposure is not anticipated.
Support equipment is located in this zone.

: BLASLAND, BOUCK & LEE; INC.
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2. Roles and Responsibilities

2.1 All Personnel

2.2 Regional Health and
Safety Coordinator

2.3 Health and Safety
Supervisor

All BBL and subcontractor personnel must adhere to these procedures during the
performance of their work. Each person is responsible for completing tasks safely, and
reporting any unsafe acts or conditions to his or her immediate supervisor or to the Site
Superviser. No person may work in a manner that conflicts with the safety and
environmental precautions expressed in these procedures. After due warnings, the
Project Manager will dismiss from the site any person who violates safety procedures.

All on-site personnel will receive training in accordance with 29 CFR 1910.120 and
be familiar with the requirements and procedures contained in this document prior to
the beginning of project operations.

The roles of key BBL personnel are outlined in the following sections. Key personnel
and contacts are summarized in Table 2-1.

The Corporate Health and Safety Associate (HSA) is responsible for technical health
and safety aspects of the project, including review and approval of this HASP.
Inquiries regarding BBL procedures, project procedures, and other technical or
regulatory issues should be addressed to this individual. Any changes or addenda to7
this HASP must be approved by the HSA or other member of Division 617

The site/project Health and Safety Supervisor (HSS) is responsible for coordinating

site H&S issues. The HSS will advise the Project Manager on health and safety issues,

and will establish and oversee the project air monitoring program. The HSS is the

primary site contact on occupational health and safety.

It is the responsibility of the HSS or designated alternate to:

* verify that all on-site personnel are made aware of the provisions of the HASP and
have been informed of the nature of any physical, chemical, and biological hazards

associated with the site activities;

* maintain a daily logbook for recording all significant health and safety activities and
incidents;

* verify that on-site personnel and visitors have received the required training,
including instructions for safety equipment and personal protective equipment use;

* suspend work if health and/or safety-related concerns arise;

° - provide on-site technical a’ssist‘ariéé;}

« conduct site and personal air monitoring, including equipment maintenance and
calibration. Where necessary, submit samples to an American Industrial Hygiene
Association (AIHA) accredited laboratory;

* issue/obtain required work permits;

« conduct site safety orientation training and daily safety meetings;

BLASLAND, BOUCK & LEE, INC.
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2.4 Project Manager

2.5 Site Supervisor

* verify that on-site personnel have received the required physical examinations and
medical certifications;

* review site activities with respect to compliance with the HASP; and

* rhaintain required health and safety documents and records on-site.

The Project Manager (PM) is ultimately responsible for verifying that all project
activities are completed in accordance with the requirements and procedures in this
plan. The PM is responsible to provide the Site Supervisor with the equipment,
materials and qualified personnel to implement fully all safety requirements in this
HASP.

It is the responsibility of the PM to:

* Report all accidents and incidents to the HSA, and thoroughly investigate all such
occurrences on the project;

° Approve, in writing, addenda or modifications of this HASP;
* Suspend work if health and safety-related concerns arise; and

* Formally review this plan with the Corporate Health & Safety Associate.

The Site Supervisor (SS) is responsible for implementation of the HASP, including
communication of site requirements to all on-site project personnel (including subcon-
tractors). The SS will be responsible for informing the HSA and the PM of any
changes in the work plan or procedures so that those changes may be addressed in the
HASP. Other responsibilities include:

* Consultation with the HSS on site safety and health issues.

* Stopping work, as required, to ensure personal safety and protection of property, or
in cases of life or property-threatening safety noncompliance;

* Obtaining a site map and determiriing and posting routes to medical facilities and
emergency telephone numbers, and arranging emergency transportation to medical
facilities;

* Notifying local public emergency officers of the nature of the site operations, and
posting of their telephone numbers in an appropriate location;

* Observing on-site project personnel for signs of chemical or physical trauma; and
* Verifying that all site personnel have the proper medical clearance, have met

applicable training requirements, and have training documentation available in the
office.

BLASLAND. BOUCK & LEE, INC.
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2.6 Subcontractor

2.7 On-Site Personnel
and Visitors

Zneluge
_AS getineol
2. nTO 2.5

——

On-site subcontractors and their personnel must understand and comply with the site
requirements established in this HASP. Subcontractors may prepare their own task-
specific HASPs, which must be consisterit with the requirements of this HASP.
Subcontractor personnel thust attend and participate in the Daily Safety Meetings and
all other site safety meetings.

All personnel must read and acknowledge their understariding of this HASP, abide by
the requirements of the plan, and cooperate with site supervision in ensuring a safe
work site. Site personiel will immediately report any of the following to the SS or
HSS:

* Accidents and injuries, no matter how minor;

* Unexpected or uncontrolled release of chemical substances;

* Symptoms of chemical exposure;

* Unsafe or malfunctioning equipment;

* Changes in site conditions that may affect the health and safety of project personnel;
» Damage to equipment or property;

* Situations or activities for which they are not properly trained;

TABLE 2-1
KEY PERSONNEL

de ma;i‘hifs Key Eeré&ﬂhéi.

Title/Role

- .'Na_me cephane No
Project.Coordinator William J. Lee Cliriton, N.J. (908)735-9315
Blasland, Bouck & Lee Key Personnel. .~ .
Role N Name Addressl'l‘elephone No.
Corporate Health and Safety | Jay D. Keough, CIH 8 South River Road
Associate Cranbury, NJ 08512
o (609) 860-0590 -
Site Supervisor/Health and) | Greg Rabasco 6723 Towpath Rd., Syracuse,
Safety Supervisor N.Y. 13214 (315)446-9102
Project Manager Paul Brzozowski, P.E. 8 South River Road
Cranbury, NJ 08512
(609) 860-0590
Project Officer Andrew N. Johnson, P.E. 8 South River Road
Cranbury, NJ 08512
(609) 860-0590
Key Contractor Persohnel
Company Nanie/Title Address/Telephone No.

B&B Drilling, Inc. R. C. Klockner, P.E. P.O. Box 8 Netcong, N.J. 07857

Vice President (201) 347-2250
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| 3. Project Hazards and Control Measures

3.1 Scope of Work

3.1.1 Job Hazard
Assessment

Fre mobe

U7l TreSs
claeck

=7aKe ouT

3.2 Field Activities,
Hazards, Control
Procedures

3.2.1 Mobilization

3.2.2 Field Sampling
Activities

The scope of work includes the use of a Geoprobe apparatus to penetrate the ground
to collect soil samples. Cuttings are expected to be negligible, and will be placed back
on the surface or containerized.

A job hazard assessment identifies potential safety, health, and environmental hazards
associated with each type of field activity. Because of the complex and changing
nature of field projects, supervisors miust continually inspect the work site to identify
hazards that may harm site personnel, the community, or the environment. The SS
must be aware of these changing conditions and discuss them with the HSS, RHSC,
and the PM whenever these changes impact employee health, safety, the environment,
or performance of the project. The SS will keep BBL personnel and subcontractors
informed of the changing conditions.

Site mobilization includes setting up the Geoprobe equipment and establishing
exclusion, contamination reduction, and support zones. During this initial phase,
project personnel will walk the site to confirm the existence of anticipated hazards, and
identify safety and health issues that may have arisen since the writing of this plan.

The hazards of this phase of activity are associated with equipment movement, manual
materials handling, installation of temporary on-site facilities, and manual site
preparation. '

Manual materials handling and manual site preparation may cause blisters, sore
muscles, and joint and skeletal injuries; and may present eye, contusion and laceration
hazards. The work area presents slip, trip and fall hazards from scattered debis and
irregular walking surfaces. Rainy weather may cause wet, muddy, slick walking
surfaces, and unstable soil,

Environmental hazards include plants, such as poison ivy and poison oak; aggressive
fauna, such as ticks, fleas, mosquitos, wasps, spiders, and snakes; weather, such as
sunburm, lightning, rain, heat-related ilinesses; and pathogens, such as rabies, Lyme
disease and blood-borne pathogens. Control procedures for these hazards are
discussed in Section 4.0. '

Field sampling opeérations consist of the collection of soil and-water samples for
subsequent analysis and evaluation of potential site contamination. The physical
hazards of this operation are primarily associated with the sample collection methods
and procedures utilized.

BLASLAND, BOUCK & LEE, INC.
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3.2.3 Geoprobe Safety

3.2.3.1 Hazards

3.2.3.2 Safety
Procedures

The primary hazards associated with the soil and ground water sampling procedures
are not potentially serious; however, other operations in the area, or the conditions
under which samples must be collected, may present chemical and physical hazards.
The hazards of these types of sampling procedures are generally limited to
strains/sprains resulting from handling sampling equipment.

In addition to the safety hazards specific to sampling operations, hazards associated
with the operation of vehicles, in a small area will be a concern. Of particular concern
will be the backing up of trucks and other support vehicles

The primary physical hazards for this activity are associated with the use of the
Geoprobe equipment. Accidents can occur as a result of improperly placing the
equipment on uneven or unstable terrain, or failing to adequately secure the equipment
prior to the start of operations. Underground and overhead utility lines can create
hazardous conditions if contacted by the Geoprobe equipment.

Wire Rope: Worn or frayed wire rope presents a laceration hazard if loose wires
protrude from the main bundle.

Working Surfaces: Slippery work surfaces can increase the likelihood of back injuries,
overexertion injuries, and slips.and falls.

Materials Handling: The most common type of accident that occurs in material
handling operations is the "caught between" situation when a load is being handled and
a finger or toe gets caught between two objects.

Equipment Operator: All members of the Geoprobe crew shall receive site specific
training prior to beginning work.

The Geoprobe operator is responsible for the safe operation of the equipment as well
as the crew's adherence to the requirements of this HASP. The driller must ensure that
all safety equipment is in proper condition and is properly used. The members of the
crew must follow all instructions of the driller, wear all personal protective equipment,
and be aware of all hazards and control procedures. The drill crews must participate
in the Daily Safety Meetings and be aware of all emergency procedures.

Equipment Inspection: Each day, prior to the start of work, the Geoprobe rig and
associated equipment must be inspected by the driller and/or drill crew. The following
items must be inspected:

* Vehicle condition;

* Proper storage of equipment;
¢ Condition of all wire rope;

* Fire extinguisher; and

e First Aid Kit.

BLASLAND. BOUCK & LEE, INC,
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Equipment Set Up: The rig must be properly leveled prior to beginning work. The
wheels must be chocked. The rig shall be moved only after the derrick has been
lowered.

Rules for Intrusive Activity: Before beginning intrusive activity, the existence and
location of underground pipe, electrical equipment and gas lines will be determined.
This will be done, if possible, by contacting the appropriate locating service and/or
client representative to mark the location of the lines. If the client's knowledge of the
area is incomplete, an appropriate device, such as a magnetometer will be used to
locate the line. The Underground/Overhead Utility Checklist shall be used to
document that nearby utilities have been marked on the ground, and that the drill site
has been cleared. The checklist shall be in the possession of the Site Supervisor prior
to commencement of the intrusive investigation at that point of the site (See Appendix
B).

Combustible gas readings of the general work area will be made regularly (see Section
8).

Operations must be suspended and corrective action taken if the airborne flammable
concentration reaches 10 percent of LEL in the immediate area (a one-foot radius) of
the point of drilling, or near any other ignition sources.

Overhead Electrical Clearances: If the equipment is to be operated in the vicinity of
overhead power lines, the power to the lines must be shut off or the equipment must
be positioned and blocked such that no part, including cables can come within the
minimum clearances as follows;

BLASLAND, BOUCK & LEE, INC.
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3.2.4 Decontamination
Activities

3.2.5 Demobilization

o

3.3 Chemical Hazards

7 -

NommalSystem Volitage ] Minvinvx_u'_x_n.»l-leqyi;ed Clearaﬁcé

0S0kvV 10 feet
MSl-IOOkV 4 12 feet
101-200kV ' 15 feet
201-300kV ' 20 feet
301-500kV 25 feet
501-750kV . 35 feet
751-1,000kV 45 feet

When the equipment is in transit, with the boom lowered and no load, the equipment
clearance must be at least 4 feet for voltages less than 50kV, 10 feet for voltages of 50
kV to 345 kV, and 16 feet for voltages above 345 kV.

All vehicles and equipment will be decontaminated before leaving the site. Personnel
involved in decontamination activities may be exposed to skin contact with contaminated
soil, volatile emissions from heavily contaminated vehicies and equipment, high pressure
water spray, noise, and cold stress from the water spray. Personnel involved in
decontamination activities must wear personal protective equipment which is one level
below the level wom by personnel working in the exclusion zone.
OR as &xTR ™o n—.r:ro?.:\:v\g AleToTe s

Demabilization will involve the removal of all tools, equipment, supplies, and vehicles
brought to the site. The physical hazards of this phase of activity are associated with
equipment operation and manual materials handling. Equipment operation presents
noise and vibration hazards and hot surfaces. Manual materials handling and manually
working with soils may cause blisters, sore muscles, joint and skeletal injuries. The
work area presents slip, trip and fall hazards from scattered debris and irregular
walking surfaces. Wet weather may cause wet, muddy, slick walking surfaces.

ji?ﬁ?/j\rcmrnentalJlau';A_rd_s~ may _include plants, such as poison ivy and poison oak;

aggressivé fauna, such-as ticks, fleas, mosquites; wasps; spiders and snakes; weather,

such as sunburn, lightning, rain, heat-related illnesses; pathogens, such as rabies, Lyme
- disease and blood-borne pathogens.

The chemical hazards associated with site operations are related to inhalation,
ingestion, and skin exposure to site contaminants, including metals such as arsenic,
cadmium, chromium, copper, nickel and lead; organic compounds such as acetone,
benzene, dichlorobenzene, ethyl benzene, methyl methacrylate, napthalene,
polychlorinated biphenyls, petroleum distillates, toluene, trichloroethane, and xylenes,
pesticides such as 4,4 DDE and 4,4 DDT, and dioxins. Exposure to these substances
may occur by inhalation, skin contact, or ingestion.

BLASLAND. BOUCK & LEE, INC.
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The presence of dioxin poses potential exposure during site activities; excessive
exposure to dioxin may cause toxic effects such as chloracne, anorexia, and teratogenic
effects.

Excessive exposure to the remaining materials may cause both acute and chronic
adverse health effects. These health effects, first aid measures, exposure limits, and
other information on these substances are presented in Table 3-1.

Exposure to these substances will be controlled by work practices which limit the
amount of dust generated, thereby limiting the level of contaminants available for
inhalation. ‘Total airborne particulates at the site will be limited to 1 milligram per’}
cubic meter, a level which protects against exposiifé to dioxin a5 well as to lead, which §
dust level of 1 milligram per cubic meter, assuming the entire site is contaminated

with lead at 8,200 milligrams per kilogram (worst case), would result in an airborne
level of lead of 0.008 milligrams per cubic meter, well below the OSHA Permissible
Exposure Limit (PEL) of 0.05 milligrams per cubic meter. Airborne dust

is present at the site in levels up to 8,200 milligrams per kilogram3 An airborne total

concentrations exceeding 1 milligram per cubic meter will require respiratory

protection. Section 8 presents air monitoring procedtires.

Dermal exposure. to site contaminants will be controlled by the use of personal
protective equipment such as gloves, boots, and protective suits (Section 5).

Exposure by ingestion will be controlled by following a decontamination procedure.
prior to eating, drinking, orsmoking. Section 7 presents decontamination procedures.

The Material Safety Data Sheets (MSDS) for these substances are included in
Appendix A.
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Table 3-1

Chemical Hazard Information

Odor
Substance P Threshald IDLH
[CAS] {eV) (ppm) . Route® | Symptoms of Exposure Treatment Saurce* (NIOSH)'
Arsenic and soluble T NA NA inh Ulceration of nasal sep- | Eye: Irrigate immediately (16 min) 0.01 mg/m® - .
inorganic compounds Abs tum, dermatitis, Skin: Soap wash immediately 0.2mg/m®* . |.
{as As) Ing gastrointestinal disturb- | Swallow: -
Con ances; hyperpigmenta- Immediately medical {Ca-29 CFR
(7740-38-2) tion of the skin (carcino- attention 1910.1018
genic); peripheral Inorganic
neuropathy, respiratory compounds)
irritation.
Acetone 9.7 13-100 Inh Irritated eyes, nose, and Eye: lrrigate immadiately 750 ppm PEL
Ing [ throat; headache, dizzi- | Skin: Soap wash immediately 750 ppm TLV
{67-64-1) Con ness; dermatitis. Breath: Respiratory support . 250 ppm. REL .
Swallow: el : C
Immediate medical attention . L
'Benzene 9.24 34-119 Inh Irritates eyes, nose, Eye: Irrigate immediately 1 ppm- PEL - 'Ca
Abs respiratory system; Skin; Soap wash promptly © {10 ppm) - TLV [1,000:ppm
[71-43-2) Ing giddiness; headache, Breath: Respiratory support ‘NIC-0.1 skin "} - - _ o
Con nausea, staggered gait; | Swallow: 0.1 ppm C1 ppm
fatigue, anorexia, Immediate medical attention
1 lassitude; dermatitis,
| bone-marrow
depression. Carcino- .
genic. S 5N I Lo
Cadmium dust (as Cd) NA NA Inh Pulmonary edema, Eye: Irrigate immediately 0.008 mg/m?= "} PEL | Ca -
Ing dyspnea, cough, chest | Skin:  Soap wash immediately 0.01 mg/m? TLV | (50 mg/im?¥)
17440-43-9) tightness, substernal Breath: Respiration support Ca, lowest REL .
pain; headache; chills, Swallow: - - feasible L
muscular aches; Immediate medical attention ‘eoncentration .
nausea, vomiting,
diarrhea; anosmia,
'emphysema, protein-
uria, mild anemia.
Carcinogenic.
Chromium metal (as Cr) NA NA Inh Histolagic fibrosis of Eye: lrrigate immediately
‘ Ing lungs, Skin: Soap wash immediately
[7440-47-3) Breath: Respiratory support
Swallow:
Immediate medical attention

Refer to foomotes at end of table.
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Chemical Hazard Information

Tetrachhloradibenzo-p:
dioxin

L 11246-01-6)

lesions, gastric ulcars.

Swallow;
Immediate medical attention

Odor
Substance p* Threshold IDLH
[CAS) {eV) {ppm) Route® | Symptoms of Exposure Treatment Source®
Copper dusts and mists NA NA Inh [ Irritated pharynx and Eye: Irrigate immediately
{metal) Ing | nasal mucous Skin: Soap wash immediately
{copper sulfate) Con membrane; nasal per- 'Breath: Respiratory support
foration; eye irritation; Swallow:
'(7440-50-8) metallic taste; derma- Immediate medical attention
titis; in animals: lung,
kidney, and liver
damage; anemia. : . . ;
Coal-tar-pitch volatiles ? ? Inh Eye sensitivity to light, | Eye: Irrigate immediately (15 0.2 mg/m* .| -Ca
(benzene-soluble Con eye and skin irritation; mins) - - 0,2 mg/m? - 1700.-mgim3] -
traction) dermatitis, bronchitis. Skin:  Soap wash . 0.2 mg/m? ' . g |
{polynuclear aromatic : Carcinogenic. Breath: Respiratory support {cyclohexane
hydrocarbons [PAH]) : Swallow: extractable}
‘ Immediate medical attention Ca
'165996-93-2) o
DOT NA NA Inh Irritation of eyes, skin; | Eye; Irrigate immediately 1 mg/m3 - 500 mg/m3
Ing pares tongue, lips, Skin: Water flush immediately Ca
{50-29-3) Abs tace,; tremor, appre, Breath: Respiratory support 0.5 mg/m3
Con dizz, conf, mai, Swallow:
headache, fatigue, Immediate medical attention
convulsions, paresis:
hands, vomiting. A
carcinogen.
Dioxin NA NA Inh Chloracne, anorexia, | Eye: Irrigate immediately
Abs weight loss, Skin: Soap wash immediately
(TCDD, 2,3,7,8 Ing hepatotaxicity, vascular | Breath: Respiratory support

Refer to footnotes at end of table,
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Chemical Hazard Information

Odor
Substance P Threshold IDLH
CAS] 1 (eV) {(ppm) " Route® | Symptoms of Exposure Treatment TWA® Source* (NJOSH)'
1,2 Dichlorobenzene. 9.06 0.5-1 Inh Irritated eyes, nose; Eye: Irrigate immediately
Ing liver, kidney damage; Skin: Soap wash immediately
Abs skin blisters Breath: Raspiratory support
Con Swallow:
195-50-1) Immediate medical attention .
Ethyl benzene 8.76 0.09-0.6 Inh Irritates eyes, skin, Eye: lIrrigate immediately 100 ppm
Ing throat; dizziness, head- | Skin: Water flush promptly - 100 ppm
[100-41-4) Con "ache; nausea; liver, Breath: Respiratory support " 100 ppm
kidney disfunction. Swallow:
Immediate medical attention
Lead NA NA inh Weakness, lassitude, Eye: Irrigate immediately 0.05 mg/m?
inorganic dusts & fumes Ing insomnia; tacial pallor; Skin:- Soap flush promptly 0.18 mg/m?
tas: Pb) Con eye pallor, anorexia, low | Breath: Respiratory support <0.1 mgim®
bady weight, malnutri- Swallow: L S
[7439-92-1) tion; constipation, ab- Immediate medical attention . 'See.29 CFR - |
dominal pain, colic; © £1910.1025
| anemia; gingival lead . ' Blood lgad -.
‘line; tremors; wrist and . :<0.060 mg/.
ankle paralysis; brain -’100 g whole -
damage; kidney © blood
damage:; irritated eyes;
hypotension.
Methyl Methacrylate ? ? Inh Irritates eyes, skin, Eye: Irrigate immediately
Ing nose, throat; respiratory | Skin: Soap flush promptly
Abs irritation, Breath:. Respiratory support
Swallow:
Immediate medical attention

Refer to foomotes at end of table.
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Chemical Hazard Information

{53469-21-9) and
{Aroclor 1254)
(11097-69-1)

: Poison by subcutaneous

| route. Carcinagenic.

Aroclor 1254: irritated
eyes and skin; acne-
torm dermatitis; paison
by intravenous rauite,
Meoderately toxic by
ingestion and
intraperitoneal routes,

Carcinogenic.

Immediate medical attention

Aroclor 1:254:

7 0.5 mg/m? (skin}
. 0.001 mg/m®-

§-0:5 mgim? (skin). | -

Odar
Substance 1P Threshold IDLH:
[CAS] {eV) {ppm) Route® | Symptoms of Exposure Treatment TWA* Source* {NIOSH)'
Nickel, metal, and other NA NA Inh Headache, vertigo; nau- Eye: lrrigate immediately 1 mg/m?
compounds (as Ni) Ing sea, vomiting, epigastric: | Skin: Water flush promptly {1 mg/m?) ¢
Con pain; substernal pain; Breath: Respiratory support 0.015 mg/m?
17440-02-0) coughing, hyperpnea; Swallow: R R I
cyanosis; weakness; Immediate medical attention *NIC—-0.05 A1 [* . -
leukocytosis, L . N
pneumonitis; delirium,
convulsions. Carcino-
genic.
Petroleum distillate ? ? Con | Caughing, dypsnea, Eye: lrrigate immediately
{naptha) Ing nausea, or vomiting. Skin: -Soap flush promptly
Breath: Respiratory support
.{8002-05-9) Swallow:
| Immediate medical attention . . .
Polychlorinated ? ? inh Aroclor 1242: irritated Eye: Irrigate immediately Aroclor 1242: - Ca -
biphenyls (PCB) Ing eyes; chlaracne; acne- Skin: Soap wash immediately -1 mg/m? (skin) - : - 10 mgim?) ..
Abs form dermatitis; mildly Breath: Respiratory support, 1:mg/m?® (skin) - w R :
(Aroclor 1242) Con toxic by ingestion. Swallow: 0.001 mg/m?® :

-Ca’

16 mg/m¥)

Refer 1o footnotes at end of table.
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Chemical Hazard Information

108-38-3;106-42-3)

throat; corneal vacuo-
lization; anorexia,
nausea, vomiting,
.abdominal pain: derma-
titis___

Immediate medical attention

Odor
Substance p* Threshold IDLH
[CAS) (eV) {ppm) Route® | Symptoms of Exposure Treatment TWAS {NIOSH)
JI' Toluene 8.82 0.16-37 Inh Fatigue, weakness; con- | Eye: lrrigate immediately - ..:100 ppm 1
Abs fusion, euphoria, dizzi- Skin: Soap wash promptly - 50 ppm. (skin)- |
[108-88-3] Ing ness, headache; dilated | Breath: Respiratory support 100 ppm -
Con pupils, lacrimation; ner- | Swallow:
' | vousness, muscular Immediate medical attention
fatigue, insomnia;
paralysis; dermatitis, )
1,1,1-Trichloroethane. 11.0 390 - Inh Headache, lassitude; Eye: Irrigate immediately 350 ppm
{methyl chioroform) Ing central nervous system | Skin: Soap wash promptly 360 ppm .
Con depression, poor Breath: Respiratory support o
171-55-6] equilibrium; irritated Swallow:.
eyes; dermatitis; cardiac Immediate medical attention
arrhythmia. .
Xylenes 8.56/ 1.1-20 Inh Dizziness, excitement, Eye: Irrigate immediately
{o-, m-, and p-isomers) 8.567 Abs | drowsiness, incoordin- Skin: Soap wash promptly
. ' B.44 Ing ation, staggering gait; Breath: Respiratory support
[1330-20-7,95-47-6; Con irritated eyes, nose, Swallow:

P = lonization potential {electron volts),

"Route = Inh, Inhalation; Abs, Skin absorption; Ing, Ingestion; Con,
TWA = Time-weighted average. The TWA concentration for a

day without adverse effect.

°STEL = Short-term exposure limit. A 15-minu
*PEL = Occupational Satety and Health Admini
TLV = American Conference of Gover
REL = National Institute for Occupati
IDLH (NIOSH) — Immediately. dangerou
a respirator and without experiencin
NE = No evidence could be found f

Refer to footnates at end of table.
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Chemical Hazard Information

C = Ceiling limit value which should not be exceeded at any time.
Ca = Carcinogen..

NA = Not applicable.

? = Unknown,

LEL = Lower explosive limits.

LCy, = Lethal concentration for 60 percent of population tested.
LDy, = Lethal dose for 50 percent of population tested.

NIC = Notice of intended change (ACGIH).

References:

American Conference of Governmental Industrial Hygienists Guide to Occupational Exposure Values, 1991, compiled by the American Conference of Governmental Industrial Hygienists.
Amoore, J. E. Hautula, "Odor as an Aid to Chemical Safety,” Journal of Applied Toxicology, 1983.

Clayton, George D., Clayton, F. E.. Patty's Industrial Hygiene and Toxicology, 3rd ed., John Wiley & Sons, New York.

Documentation of TLVs and BEIs, American Conference of Governmental Industrial Hygienists, 6th ed., 1986.

Fazauluri, F. A., Compilation of Odor and Taste Threshold Values Data, American Society for Testing and Materials, 1978.

Gemet, L, J. Van, Compilation of Odor Threshold Values in Air and Water, CiVO, Netherlands; 1977,

Gemet, L. J, Van, Compilation of Odor Threshold Values in Air and Water, Supplement IV, CIVO, Netherlands, 1977.

Lewis, Richard J., Sr., 1992, Sax's Dangerous Properties of Industrial Materials, 8th ed., Van Nostrand Reinhold, New York.

Micromedex Tomes Plus {R) System, 1992, Micromedex, Inc.

National Institute for Occupational Safety and Heaith Pocket Guide to Chemicals, Pub. 1980, No. 90-117, National Institute for Occupational Safety and Health.
Odor Threshold for Chemicals with Established Occupationa! Health Standards, American Industrial Hygiene Association, 1989,

Respirator Selection Guide, 3M Ocecupational Health and Safety Division, 1993,

Verschuseren, K., Handbook of Environmental Data on Organic Chemicals, Van Nostrand and Reinhold, 1977.

Warning Properties of Industrial Chemicals — Occupational Health Resource Center, Oregon Lung Association.

Workplace Environmental. Exposure Levels, American Industrial Hygiene Association, 1992,

Refer 10 footnotes at end of table.
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4. General Safety Practices

4.1 General Practices

4.1.1 Buddy System

* At least one copy of this plan must be at the project site, in a location readily available

to all personnel, and reviewed by all project personnel prior to starting work.
All site personnel must use the buddy system (working in pairs or teams).

Food, beverages, or tobacco products must not be present or consumed in the
exclusion and contamination reduction zones. Cosmetics must not be applied within
these zones.

Emergency equipment such as eyewash, fire extinguishers, etc. must be removed from
storage areas and staged in readily accessible locations.

Contaminated waste, debris, and clothing must be properly contained, and legible and
understandable precautionary labels must be affixed to the containers. ‘

Removing contaminated soil from protective clothing or equipment with compressed
air, shaking, or any other means that disperses contaminants into the air is prohibited.

Containers must be moved only with the proper equipment, and must be secured to
prevent dropping or loss of control during transport.

Visitors to the site must abide by the following:

- All visitors must be instructed to stay outside the exclusion and contamination
reduction zones, and remain within the support zone during the extent of their stay.
Visitors must be cautioned to avoid skin contact with surfaces which are
contaminated or suspected to be contaminated.

All on-site personnel must use the buddy system. Visual contact must be maintained
between crew members at all times, and crew members must observe each other for
signs of chemical exposure, heat or cold stress. Indications of adverse effects include,
but are not limited to:

Changes in complexion and skin coloration;
Changes in coordination;

Changes in demeanor;

Excessive salivation and pupillary response; and
Changes in speech pattern.

Team members must also be aware of potential exposure to possible safety hazards,
unsafe acts, or noncompliance with safety procedures.

Employees must inform their partners or fellow team members of nonvisible effects
of exposure to toxic materials. The symptoms of such exposure may include:

- Headaches

- Dizziness

- Nausea

- Blurred vision

- Cramps

- lrritation of eyes, skin, or respiratory tract.
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4.2 Heat Stress

If protective equipment or noise levels impair communications, prearranged hand
signals must be used for communication. Personnel must stay within line of sight of
another team member.

Work performed in summer months poses the hazard of heat stress. Heat stress is
caused by a number of interacting factors including environmental conditions,
clothing, workload, etc., as well as the physical and conditioning characteristics of the
individual. Since heat stress is one of the most common illnesses associated with
heavy outdoor work conducted with direct solar load and, in particular, because
wearing personal protective equipment can increase the risk of developing heat stress,
workers must be capable of recognizing the signs and symptoms of heat-related
illnesses. Personnel must be aware of the types and causes of heat-related illnesses and
be able to recognize the signs and symptoms of these illnesses in both themselves and
their co-workers.

Heat rashes are the one of the most common problems in hot work environments.
Commonly known as prickly heat , a heat rash is manifested as red papules and usually
appears in areas where the clothing is restrictive. As sweating increases, these papules
give rise to a prickling sensation. Prickly heat occurs in skin that is persistently wetted
by unevaporated sweat, and heat rash papules may become infected if they are not
treated. In most cases, heat rashes will disappear when the affected individual returns
to a cool environment.

Heat cramps are usually caused by performing hard physical labor in a hot
environment. These cramps have been attributed to an electrolyte imbalance caused
by sweating. It is important to understand that cramps can be caused both by too much
and too little salt.

Cramps appear to be caused by the lack of water replenishment. Because sweat is a
hypotonic solution (plus or minus 0.3% NaCl), excess salt can build up in the body if
the water lost through sweating is not replaced. Thirst cannot be relied on as a guide
to the need for water; instead, water must be taken every 15 to 20 minutes in hot
environments.

Under extreme conditions, such as working for 6 to 8 hours in heavy protective gear,
a loss of sodium may occur. Drinking commercially available
carbohydrate-electrolyte replacement liquids is effective in minimizing physiological
disturbances during recovery.

Heat exhaustion occurs from increased stress on various body organs due to
inadequate blood circulation, cardiovascular insufficiency, or dehydration. Signs and
symptoms include pale, cool, moist skin; heavy sweating; dizziness; nausea; headache,
vertigo, weakness, thirst, and giddiness. Fortunately, this condition responds readily
to prompt treatment.

Heat exhaustion should not be dismissed lightly, however, for several reasons. One
is that the fainting associated with heat exhaustion can be dangerous because the
victim may be operating machinery or controlling an operation that should not be left
unattended; moreover, the victim may be injured when he or she faints. Also, the signs
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and symptoms seen in heat exhaustion are similar to those of heat stroke, which is a
medical emergency.

Workers suffering from heat exhaustion should be removed from the hot environment,
be given fluid replacement, and be encouraged to get adequate rest.

Heat stroke is the most serious form of heat stress. Heat stroke occurs when the
body's system of temperature regulation fails and the body's temperature rises to
critical levels. This condition is caused by a combination of highly variable factors,
and its occurrence is difficult to predict.

Heat stroke is a medical emergency. The primary signs and symptoms of heat stroke
are confusion; irrational behavior; loss of consciousness; convulsions; a lack of
sweating (usually); hot, dry skin; and an abnormially high body temperature, eg.,a
rectal temperature of 41 deg. C (105.8 deg. F). If body temperature is too high, it
causes death. The elevated metabolic temperatures caused by a combination of work
load and environmental heat load, both of which contribute to heat stroke, are also
highly variable and difficult to predict.

If a worker shows signs of possible heat stroke, professional medical treatment should
be obtained immediately. The worker should be placed in a shady area and the outer
clothing should be removed. The worker's skin should be wetted and air movement
around the worker should be increased to improve evaporative cooling until
professional methods of cooling are initiated and the seriousness of the condition can
be assessed. Fluids should be replaced as soon as possible. The medical outcome of
an episode of heat stroke depends on the victim's physical fitness and the timing and
effectiveness of first aid treatment.

Regardless of the worker's protestations, no employee suspected of being ill from heat
stroke should not be sent home or left unattended unless a physician has specifically
approved such an order.

Proper training and preventive measures will help avert serious illness and loss of work
productivity. Preventing heat stress is particularly important because once someone
suffers from heat stroke or exhaustion, that person may be predisposed to additional
heat injuries.

Heat Stress Safety Precautions
Heat stress monitoring and work rest cycle implementation should commence when
the ambient adjusted temperature exceeds 72 degrees Fahrenheit (°F). A minimum

work rest regimen and procedures for calculating ambient adjusted temperature are
described in the Table C-1.
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Table C-1
Work/Rest Schedule

Lot Ensamble nsam
90°F (32.2°C) or above After each 45 minutes After each 15 minutes
of work of work

87.5°-90°F (30.8°-32.2°C) After each 60 minutes After each 30 minutes

of work of work

82.5°-87.5°F (28.1°-30.8°C) | After each 90 minutes After each 60 minutes

of work of work

77.5°-82.5°F (25.3°-28.1°C) | After each 120 minutes After each 90 minutes

of work of work

72.5°-77.5°F (30.8°-32.2°C) | After each 150 minutes | After each 120 minutes

of work of work.

For work levels of 250 kilocalories/tiour (Light-Moderate Type of Work)

Caiculate the adjusted air temperature. (ta adj) by using this equation: ta adjF=1ta°F+ (13 x %
sunshine). Measure air temperature (2) with a standard mercury-in-glass thermometer, with the bulb
shielded from radiant heat. Estimate percent sunshine by judging what percent time thie sun is not
covered by clouds that are thick enough to produce a shadow. (100 percent sunshine = no cloud
cover and a sharp, distinct shadow; 0 percent sunshine = no shadows.)

A normal work ensemble consists of cotton coveralls or other cotton clothing with lang sleeves and
pants,

The information presented above was generated using the information provided in the American
Conference of Governmental Industrial Hygienists (ACGIH) Threshold Limit Values (TLV)
Handbook.

In order to determine if the work rest cycles are adequate for the personnel and specific
site conditions additional monitoring of individuals heart rates will be conducted
during the rest cycle. To check the heart rate, count the radial pulse for 30 seconds at
the beginning of the rest period. If the heart rate exceeds 110 beats per minute, shorten
the next work period by one-third and maintain the same rest period

Additional one or more of the following control measures can be used to help control
heat stress and are mandatory if any site worker has a heart rate (measure immediately
prior to rest period) exceeding of 115 beats per minute:

. Site workers will be encouraged to drink plenty of water and
electrolyte replacement fluids throughout the day.

. Onssite drinking water will be kept cool (50 to 60°F) .
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BAYONN.HSP 107253

englneers & sclentists B 4.4




43 Biological
Hazards

4.3.1 Tick-Borne
Diseases

. A work regimen that will provide adequate rest periods for cooling
“down will be established, as required.

. All personnel will be advised of the dangers and symptoms of heat
stroke, heat exhaustion, and heat cramps.

. Cooling devices such as vortex tubes or cooling vests should be used
when personnel must wear impermeable clothing in conditions of
extreme heat.

. Employees should be instructed to monitor themselves and coworkers
for signs of heat stress and to take additional breaks as necessary.

. A shaded rest area must be provided. All breaks should take place in
the shaded rest area.

. Employees must not be assigned to other tasks during breaks.

. Employees must remove impermeable garments during rest periods.

This includes white Tyvek-type garments.

. All employees must be informed of the importance of adequate rest,
acclimation, and proper diet in the prevention of heat stress disorders.

Biological hazards may include poison ivy, snakes, thorny bushes and trees, ticks,
mosquitoes, and other pests.

Lyme Disease, Erlichiosis, and Rocky Mountain Spotted Fever (RMSF) are diseases

transmitted by ticks and occur throughout the United States during spring, summer,
and fall.

Lyme Disease. The disease commonly occurs in summer and is transmitted by the bite
of infected ticks. "Hot spots" in the United States include New York, New Jersey,
Pennsylvania, Massachusetts, Connecticut, Rhode Island, Minnesota and Wisconsin.
Few cases have been identified in other states.

Erlichiosis. The disease also commonly occurs in summer and is transmitted by the
bite of infected ticks. "Hot spots" in the United States include New York, Massachu-
setts, Connecticut, Rhode Island, Minnesota and Wisconsin. Few cases have been
identified in other states.

These diseases are transmitted primarily by the Deer Tick, which is smaller and redder
than the common Wood Tick. The disease may be transmitted by immature ticks,
which are small and hard to see. The tick may be as small as a period on this page.

Symptoms of Lyme disease include a rash or a peculiar red spot, like a bull's eye,

which expands outward in a circular manner. The victim may have headache,
weakness, fever, a stiff neck, swelling and pain in the joints, and eventually, arthritis.
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4.3.2 Poisonous Plants

Symptoms of Erlichiosis include muscle and joint aches, flu-like symptoms, but there
is typically no skin rash.

Rocky Mountain Spotted Fever. This disease is transmitted via the bite of an infected
tick. The tick must be attached 4 to 6 hours before the disease-causing organism
(Rickettsia rickettsii) becomes reactivated and can infect humans. The primary
symptom of RMSF is the sudden appearance of a moderate-to-high fever. The fever
may persist for two to three weeks. The victim may also have a headache, deep
muscle pain, and chills. A rash appears on the hands and feet on about the third day
and eventually spreads to all parts of the body. For this reason, RMSF may be
confused with measles or meningitis. The disease may cause death if untreated, but
if identified and treated promptly, death is uncommon.

Control. Tick repellant containing diethyltoluamide (DEET) should be used in tick-
infested areas, and pants legs should be tucked into boots. In addition, workers should
search the entire body every three or four hours for attached ticks. Ticks should be
removed promptly and carefully without crushing, since crushing can squeeze the
disease-causing organism into the skin. A gentle and steady pulling action shouild be
used to avoid leaving the head or mouth parts in the skin. Hands should be protected
with surgical gloves when removing ticks.

Poison ivy may be present in the work area. Personnel should be alerted to its
presence, and instructed on methods to prevent exposure.

Control. The main control is to avoid contact with the plant, cover arms and hands,
and frequently wash potentially exposed skin. Particular attention must be given to
avoiding skin contact with objects or protective clothing that have touched the plants.
Treat every surface that may have touched the plant as contaminated, and practice
contamination avoidance. If skin contact is made, the area should be washed
immediately with soap and water, and observed for signs of reddening.

The possibility of encountering snakes exists, specifically for personnel working in
wooded/ vegetated areas. Snake venoms are complex and include proteins, some of
which have enzymatic activity. The effects produced by venoms include neurotoxic
effects with sensory, motor, cardiac, and respiratory difficulties; cytotoxic effects on
red blood cells, blood vessels, heart muscle, kidneys, and lungs; defects in coagulation;
and effects from local release of substances by enzymatic actions. Other noticeable
effects of venomous snake bites include swelling, edema, and pain around the bite, and
the development of ecchymosis (the escape of blood into tissues from ruptured blood
vessels).

Control. To minimize the threat of snake bites and insect hazards, all personnel
walking through vegetated areas must aware of the potential for encountering snakes,
and the need to avoid actions potentiating encounters, such as turning over logs, etc.
If a snake bite occurs, an attempt should be made to kill the snake for identification.
The victim must be transported to the nearest hospital within 30 minutes; first aid
consists of applying a constriction band, and washing the area around the wound to
remove any unabsorbed venom.
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4.4 Noise

4.5 Sanitation

4.5.1 Break Area

4.5.2 Potable Water

4.5.3 Sanitary
Facilities

4.5.4 Lavatory

4.5.5 Trash Collection

Exposure to noise over the OSHA action level can cause temporary impairment of
hearing; prolonged and repeated exposure can cause permanent damage to hearing.
The risk and severity of hearing loss increases with the intensity and duration of
exposure to noise. In addition to damaging hearing, noise can impair voice
communication, thereby increasing the risk of accidents on site.

Control. All personnel must wear hearing protection - with a Noise Reduction Rating
(NRR) of at least 20 - when noise levels exceed 85 dBA. When it is difficult to hear
a co-worker at normal conversation distance, the noise level is approaching or
exceeding 85 dBA, and hearing protection is necessary. All site personnel who may
be exposed to noise must also receive baseline and annual audiograms and training as
to the causes and prevention of hearing loss. Noise monitoring is discussed in Sect-
ion 8.-

Whenever possible, equipment that does not generate excessive noise levels will be
selected for this project. If the use of noisy equipment is unavoidable, barriers or
increased distance will be used to minimize worker exposure to noise, if feasible.

Site sanitation will be maintained according to OSHA and Department of Health
requirements,

Breaks must be taken in the support zone, away from the active work area after site

personnel go through decontamination procedures. There will be no smoking, eating,
drinking, or chewing gum or tobacco in the area other than the support zone.

The following rules apply for all project field operations:

. An adequate supply of potable water will be provided at each work site. Potable
water must be kept away from hazardous materials, contaminated clothing, and
contaminated equipment.

. Portable containers used to dispense drinking water must be capable of being
tightly closed, and must be equipped with a tap dispenser. Water must not be

drunk directly from the container, nor dipped from the container.

. Containers used for drinking water must be clearly marked and not used for any
other purpose.

. Disposable cups must be supplied, and both a sanitary container for unused cups
and a receptacle for disposing of used cups must be provided.

Access to facilities for washing before eating, drinking, or smoking will be provided.

If permanent toilet facilities are not available, an appropriate number of portable
chemical toilets will be provided.

Trash collected from the contamination reduction zone (CRZ) will be separated as
potentially contaminated waste. Trash collected in the support and break areas will be
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4.6 Electrical
Hazards

disposed of as nonhazardous waste. Trash receptacles will be set up in the CRZ and
in the support zone.

Electricity may pose a particular hazard to site workers due to the use of portable
electrical equipment. If wiring or other electrical work is needed, it must be performed
by a qualified electrician.

General electrical safety requirements include:

All electrical wiring and equipment must be a type listed by UL, Factory
Mutual Engineering Corporation (FM), or other recognized testing or listing
agency.

All installations must comply with the National Electrical Safety Code (NESC),
the National Electrical Code (NEC), or United States Coast Guard regulations.

Portable and semi portable tools and equipment must be grounded by a multi-
conductor cord having an identified grounding conductor and a multi-contact
polarized plug-in receptacle.

Tools protected by an approved system of double insulation, or its equivalent,
need not be grounded. Double insulated tools must be distinctly marked and
listed by UL or FM.

Live parts of wiring or equipment must be guarded to prevent persons or
objects from touching them.

Electric wire or flexible cord passing through work areas must be covered or
elevated to protect it from damage by foot traffic, vehicles, sharp corners,
projections, or pinching.

All circuits must be protected from overload.
Temporary power lines, switch boxes, receptacle boxes, metal cabinets, and
enclosures around equipment must be marked to indicate the maximum

operating voltage.

Plugs and receptacles must be kept out of water unless of an approved submers-
ible construction.

All extension outlets must be equipped with ground fault circuit interrupters
(GECI).

Attachment plugs or other connectors must be equipped with a cord grip and
be constructed to endure rough treatment.

Extension cords or cables must be inspected prior to each use, and replaced if

worn or damaged. Cords and cables must not be fastened with staples, hung
from nails, or suspended by bare wire.
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4.7  Lifting Hazards

Flexible cords must be used only in continuous lengths without splice, with the
exception of molded or viilcanized splices made by a qualified electrician.

Back strain or injury may be prevented by using proper lifting techniques. The finda-
mentals of proper lifting include;

Consider the size, shape, and weight of the object to be lifted. A mechanical
lifting device or additional persons must be used to lift an object if it cannot be
lifted safely alone.

The hands and the object should be free of dirt or grease that could prevent a
firm grip.

Gloves must be used, and the object inspected for metal slivers, jagged edges,
burrs, or rough or slippery surfaces.

Fingers must be kept away from points which could crush or pinch them, espe-
cially when putting an object down.

Feet must be placed far enough apart for balance. The footing should be solid
and the intended pathway should be clear:

The load should be kept as low as possible, close to the body with the knees
bent.

To lift the load, grip firmly and lift with the legs, keeping the back as straight
as possible.

A worker should not carry a load that he or she canmot see around or over.
When putting an object down, the stance and position are identical to that for

lifting; the legs are bent at the knees, and the back is straight as the object is
lowered.
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9. Personal Protective Equipment |

51 Levels of
Protection

51.1 LevelD
Protection

5.1.2 Modified Level D
Protection

51.3 LevelC

Personal protective equipment is tequired to safeguard site personnel from various
hazards. Varying levels of protection may be required depending on the level of
contaminants and the degree of physical hazard. This section presents the various
levels of protection and defines the conditions of use for each level.

Protection levels are determined based upon contaminants present in the work area.
A summary of the levels is presented in this section.

The minimum level of protection that will be required of BBL personnel and subcon-
tractors at the site will be Level D, which will be wom as the initial protection level for
site operations. The following equipment will be used:

Work clothing as prescribed by weather;

Steel toe work boots, meeting ANSI Z41;

Safety glasses or goggles, meeting ANSI Z87;

Hard hat, meeting ANSI Z89;

Hearing protection (If noise levels exceed 85 dBA, then hearing protection with
a US EPA NRR of at least 20 dBA rhust be used);

Modified Level D will be used when airborne contaminants are not present at levels
of concern, but site activities present an increased potential for skin contact with
hazardous materials, such as during drilling and sampling. Modified Level D consists
of:

Tyvek® coveralls;

Safety toe work boots;

Vinyl or latex booties, or PVC overboots;

Safety glasses or goggles;

Hard hat;

Face shield in addition to safety glasses or goggles when projectiles pose a
hazard;

. Nitrile gloves; and

. Hearing protection (if necessary).

Level C protection will be required when the airborne concentration of suspected

Protection contaminants exceeds one half the ACGIH TLV or the OSHA PEL. Level C

protection will be used for operations when air monitoring instruments indicate an

upgrade is necessary. See Table 3.

The following equipment will be used for Level C protection:

. Full face, air purifying respirator with organic vapor /acid gas cartridges in
combination with high efficiency particulate filters (HEPA) which are
NIOSH/MSHA approved;

. Polyethylene coated Tyvek® suit, ankles and cuffs taped to boots and gloves;

. Nitrile gloves over nitrile sample gloves;
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5.1.4 Selection of PPE

5.2 Respiratory
Protection

5.2.1 Site Respiratory
Protection
Program

S ——————

. Safety toe work boots, ANSI approved:

. Chemical resistant Neoprene boots with steel toes; or latex / PVC booties over
safety toe shoes;

. Hard hat, ANSI approved; and

. Hearing protection (if necessary).

Equipment for personal protection will be selected based on the potential for contact,
site conditions, ambient air quality, and the judgment of supervising site personnel and
HS professionals. The PPE used will be chosen to be effective against the

contaminants present on the site.

Respiratory protection is an integral part of employee health and safety at sites with
potential airborne contamination

The site respiratory protection program will consist of the following:

. All site personnel who miay use respiratory protection will have an assigned
respirator.

. All site personnel who may use respiratory protection will have been fit tested
and trained in the use of a full-face air purifying respirator within the past 12
months.

° All site personnel who may use respiratory protection must within the past year

have been medically certified as being capable of wearing a respirator. Docu-
mentation of the medical certification must be provided to the HSS, prior to
commencement of site work.

. Only cleaned, maintained, NIOSH/MSHA-approved respirators are to be used
on this site. -

. If respirators are used, the respirator cartridge is to be properly disposed of at
the end of each work shift, or when load-up or breakthrough occurs,

. Contact lenses are not to be worn when a respirator is worn,
. All site personnel who miay use respiratory protection must be clean-shaven.

Mustaches and sideburns are permitted, but they must not touch the sealing
surface of the respirator.

. Respirators will be inspected, and a negative pressure test performed prior to
each use.
J After each use, the respirator will be wiped with a disinfectant, cleansing wipe.

When used, the respirator will be thoroughly cleaned at the end of the work
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53 Using PPE

5.3.1 Donning
Procedures

5.3.2 Doffing
Procedures

shift. The respirator will be stored in a clean plastic bag, away from direct
sunlight in a clean, dry location, in a manner that will not distort the facepiece.

Depending upon the level of protection selected for this project, specific donning and
doffing procedures may be required. The procedures presented in this section are
mandatory if Level C PPE is used.

All people entering the exclusion zone (EZ) must put on the required PPE in accor-
dance with the requirements of this plan. When leaving the EZ, PPE will be removed
in accordance with the procedures listed, to minimize the spread of contamination.

These procedures are mandatory only if Level C PPE is used on the project;

. Remove bulky outerwear. Remove street clothes and store in clean location;
. Put on work clothes or coveralls;

. Put on the required chemical protective coveralls or rain gear;

. Put on the required chemical protective boots or boot covers;

. Tape the legs of the coveralls to the b‘dots with duct tape;

. Put on the required chemical protective gloves;

. Tape the wrists of the protective coveralls to the gloves;

. Don the required respirator and perform appropriate fit check:

. Put hood or head covering over head and respirator straps and tape hood to

facepiece; and
. Don remaining PPE, such as safety glasses or goggles and hard hat.

When these procedures are instituted, one person must remain outside the work area
to ensure that each person entering has the proper protective equipment.

The following procedures are only mandatory if Level C PPE is required for this
project. Whenever a person leaves a Level C work site, the following decontamination
sequence will be followed:

° Upen entering the CRZ, rinse contaminated materials from the boots or remove
contaminated boot covers;

. Clean reusable protective equipment;

. Remove protective garments, equipment, and respirator. All disposable
clothing should be placed in plastic bags, which are labeled with contaminated
waste labels;
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54 Selection Matrix

. Wash hands, face and neck or shower (if necessary);
. Proceed to clean area and dress in clean clothing; and

. Clean and disinfect respirator for next use.

All disposable equipment, garments, and PPE must be bagged in plastic bags, labeled
for disposal. See Section 7.0 for detailed information on decontamination stations.

The level of personal protection selected will be based upon real-time air monitoring
of the work environment and an assessment by the SS of the potential for skin contact
with contaminated materials. The PPE selection matrix is given in Table 5-1. This
matrix is based upon information available at the time this plan was written. The
Airborne Contaminant Action Levels in Table 8-1 should be used to verify that the
PPE prescribed in this matrix is appropriate.

Table 5-1
) PPE Selection Matrix
Task cpen e Ui
Support zone work h D
Geoprobq opération, sampling Modified D/C
Decontamination - Modified D/C
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Site Control

6.1

6.2

6.3

6.4

6.5

6.6

Authorization to
Enter

Site Orientation
and Hazard
Briefing

Certification
Documents

Entry Log

Entry
Requirements

Emergency Entry
and Exit

All personnel must have completed hazardous waste operations initial training as
defined under OSHA Regulation 29 CFR 1910.120; have completed their training or
refresher training within the past 12 months, and have been certified by a physician as
fit for hazardous waste operations in order to enter a site area designated as an EZ or
CRZ. Personnel without such training or medical certification may enter the
designated support zone only. The SS will maintain a list of authorized persons; only
personnel on the authorized persons list will be allowed within the EZ or CRZ.

No person will be allowed in the general work area during site operations without first
being given a site orientation and hazard briefing. This orientation will be presented
by the HSS, and will consist of a review of this HASP. This review must cover the
chemical, physical, and biological hazards, protective equipment, safe work
procedures, and emergency procedures for the project. In addition to this meeting,
Daily Safety Meetings will be held each day before work begins.

All people on the site, including visitors, must document their attendance to this
briefing as well as the Daily Safety Meetings on the forms included with this plan.

A training and medical file may be established for the project and kept on site during
all site operations. The 24 or 40-hour training, update, and specialty training (first-
aid/cardiopulmonary resuscitation [CPR]) certificates, as well as current medical
clearance for all project field personnel, will be maintained within that file. All BBL
and subcontractor personnel must provide their training and medical documentation
to the HSS prior to the start of field work.

A log-in/log-out sheet must be maintained at the site by the SS. Personnel may sign
in and out on a log sheet as they enter and leave the CRZ, or the SS may document
entry and exit in the field notebook.

In addition to the authorization, hazard briefing and certification requirements listed
above, no person will be allowed on any BBL field site unless he or she is wearing the
fminimum support zone PPE as described in Section 5.0. Personnel entering the EZ or
CRZ must wear the required PPE for those locations.

People who must enter the site on an emergency basis will be briefed of the hazards
by the SS. All hazardous activities will cease in the event of an emergency and any
sources of emissions will be controlled, if possible.

People exiting the site because of an emergency will gather in a safe area for a head
count. The S8 is responsible for ensuring that all people who entered the work area
have exited in the event of an emergency.
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7. Decontamination

7.1 Contamination
Control Zones

7.1.1 Exclusion Zone

7.1.2 Contamination
Reduction Zone

7.1.3 Support Zone

7.2 Posting

7.3 Personnel
Decontamination

7.4  Equipment
Decontamination

Contamination control zones are maintained to prevent the spread of contamination and
to prevent unauthorized people from entering hazardous areas,

The exclision zone (EZ) consists of the specific work area, or may be the entire area
of suspected contamination. All employees entering the EZ must use the required
personal protective equipment, and must have the appropriate training and medical
clearance for hazardous waste work. The EZ is the defined area where there is a
possible respiratory and/or contact health hazard. The location of each exclusion zone
will be identified by cones, caution tape, or other appropriate means.

The contamination reduction zone (CRZ) or transition area will be established, if
necessary, to perform decoritamination of personnel and equipment. All personnel
entering or leaving the exclusion zone will pass through this area to prevent any cross-
contamination. Tools, equipment, and machinery will be decontaminated in a specific
location. The decontamination of all personnel will be performed on site adjacent to
the exclusion zone. Personal protective outer garments and respiratory protection will
be removed in the CRZ and prepared for cleaning or disposal. This zone is the only
appropriate corridor between the EZ and the SZ.

The support zone (SZ) is a clean area outside the CRZ located to prevent employee
exposure to hazardous substances. Eating and drinking will be permitted in the
support area only after proper decontamination. Smoking may be permitted in the
support zone, subject to site requirements.

The EZ, CRZ and SZ will be prominently marked and delineated using cones, caution
tape, or othér suitable means.

All personnel working in the contaminated zone miuist undergo personal decontamina-
tion prior to entering the support zone. The personnel decontamination area will
consist of the following stations.

Station I: Personnel leaving the contaminated zone will remove the gross
contamination from their outer clothing and boots.

Station 2: Personnel will remove their outer garment and gloves and deposit
them in the lined waste receptacles.  Personnel will then
decontaminate their hard hats, and boots with an aqueous solution of
detergent or other appropriate cleaning solution. These items are then
hand carried to the next station.

Statian 3: Personnel will thoroughly wash their hands and face before leaving the
decontamination zone. Respirators will be sanitized and then placed
in a clean plastic ziplock bag.

All vehicles that have entered the contaminated zone will be decontaminated prior to
leaving the zone. Ifthe level of vehicle contamination is low, decontamination may
be limited to rinsing of tires and wheel wells with water. If the vehicle is significantly
contaminated, steam cleaning or pressure washing of vehicles and equipment may be
required.
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7.5 Personal
Protective
Equipment
Decontamination

Where and whenever possible, single use, external protective clothing must be used
for work within the EZ or CRZ. This protective clothing must be disposed of
improperly labeled containers.

Reusable protective clothing will be rinsed at the site with detergent and water. The
rinsate will be collected for disposal.

When removed from the CRZ, the respirator will be thoroughly cleaned with soap and
water. The respirator face piece, straps, valves and covers must be thoroughly cleaned
at the end of each work shift, and ready for use prior to the next shift. Respirator parts
may be disinfected with a solution of bleach and water, or by using a spray
disinfectant.
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8. Site Monitoring

8.1

8.2

8.3

8.3.1

Air Monitoring

Noise Monitoring

Monitoring
Equipment
Maintenance and
Calibration

Action Levels

Air monitoring will be conducted to evaluate airborne contaminant levels. Personal
exposure monitoring may be necessary to evaluate employee exposures. The
monitoring results will dictate work procedures and the selection of PPE. The
monitoring devices to be used, at a minimum, are a combustible gas/oxygen (LEL/O,)
meter, a photoionization (PID) detector, and a particulate monitor (MIE MiniRAM).

Monitoring for particulates and organic vapors for the purpose of estimating worker
exposure levels will be conducted in the breathing zone with the PID and the
MiniRAM during field activities. Ata minimum, readings will be recorded every 30
minutes on air monitoring logs or field notebooks.

Air monitoring will be conducted continuously with the LEL/O, meter during
geoprobe operation if flammable/explosive vapors are suspected. All work activity
must stop where tests indicate the concentration of flammable vapors exceeds 10% of
the Lower Explosive Limit (LEL) at a location with a potential ignition source. Such
an area must be ventilated to reduce the concentration to an acceptable level.

Noise monitoring may be conducted as required. Hearing protection is mandatory for
all employees in noise hazardous areas, such as around heavy equipment. As a general
rule, sound levels that cause speech interference at normal conversation distance
should require the use of hearing protection.

All direct-reading instrumentation calibrations should be conducted under the approxi-
mate environmental conditions the instrument will be used. Instruments must be
calibrated before and after use, noting the reading(s) and any adjustments which are
necessary. All air monitoring equipment calibrations, including the standard used for
calibration, must be documented on a calibration log or in the field notebook. All
completed HS documentation/forms must be reviewed by the HSS and maintained by
the SS.

All air monitoring equipment will be maintained and calibrated in accordance with the
specific manufacturers' procedures. Preventive maintenance and repairs will be
conducted in accordance with the respective manufacturers' procedures. When
applicable, only manufacturer-trained and/or authorized personnel will be allowed to
perform instrument repairs or preventive maintenance.

Ifan instrument is found to be inoperative or suspected of giving erroneous readings,
the HSS must be responsible for immediately removing the instrument from service
and obtaining a replacement unit. If the instrument is essential for safe operation
during a specific activity, that activity must cease until an appropriate
replacement unit is obtained. The HSS will be responsible for ensuring a
replacement unit is obtained and/or repairs are initiated on the defective equipment.

Table 8-1 presents airborne contaminant action levels that will be used to determine the

procedures and protective equipment necessary based on conditions as measured at the
site.
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TABLE 8-1
AIRBORNE CONTAMINANT ACTION LEVELS

Total Hydrocarbons

0 ppm to < 5 ppm Normal opérations; continue breathing zone
, mionitoring every .30 minutes.
>5ppmto 100 Upgrade ta Level C; increase monitoring
ppm frequency to every 15 minutes
Stop work; investigate cause of reading; contact
2100 ppm Project Manager
Airborne Particulates | < 1.0 mg/m3 Normal operations. Continue monioring
> 1.0 mg/m3 Upgrade to Level C Protection.
Flammable Vapors < 10%LEL Normal operations
(LEL)
> 10%LEL Stop work; ventilate area: investigate source of
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_Employee Training

9.1

9.2

9.3

9.4

9.5

General

Basic 40-Hour
Course

Supervisor
Course

Site-Specific
Training

Daily Safety
Meetings

All on-site project personnel must have completed hazardous waste operations-related
training, as required by OSHA Regulation 29 CFR 1910.120. Field employees also
receive a minimum of three days of actual field experience under the direct supervision
of a trained, experienced supetvisor. Personnel who completed their training more
than 12 months prior to the start of the project must have completed an 8-hour
refresher course within the past 12 months. The BBL SS must have completed an
additional 8 hours of training for supervisors, and must have a current first-aid/CPR
certificate.

The following is a list of the topics typically covered in a 40-hour training course:

General safety procedures;

Physical hazards (fall protection, noise, heat stress, cold stress);

Names and job descriptions of key personnel responsible for site HS;
Safety, health, and other hazards typically present at hazardous waste sites;
Use, application and limitations of PPE;

Work practices by which employees can minimize risks from hazards;
Safe use of engineering controls and equipment on site;

Medical surveillance requirements;

Recognition of symptoms and signs which might indicate overexposure to
hazards;

Worker right-to-know (Hazard Communication OSHA 1910.1200);

Routes of exposure to contaminants;

Engineering controls and safe work practices;

Components of a site HS program and HASP;

Decontamination practices for personnel and equipment;

Confined-space entry pracedures; and

General emergency response procedures.

Management and supervisors receive an additional eight hours of training which
typically includes:

. General site safety and health procedures;
. PPE programs; and
. Air monitoring techniques.

Site-specific training will be accomplished by each site worker reading this HASP, or
through a site briefing by the PM, SS, or HSS on the contents of this HASP before
work begins. The review must include a discussion of the chemical, physical, and
biological hazards, the protective equipment and safety procedures, and emergency
procedures. '

Daily Safety Meetings (DSMs) will be held to cover the work to be accomplished, the

hazards anticipated, the protective clothing and procedures required to minimize site
hazards, and emergency procedures. These meetings should be presented by the SS
or HSS prior to beginning the day’s field work. No work will be performed in an
exclusion zone before the DSM has been held. The DSM must also be held prior to
new tasks, and repeated if new hazards are encountered.
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9.6 First Aid and
CPR

At least two employees current in first aid/CPR will be assigned to the work crew and
will be on the site during operations. Refresher training in first aid (triennially) and
CPR (annually) is required to keep the certificate current. These individuals must also
receive training regarding the precautions and protective equipment necessary to
protect against exposure to blood-borne pathogens.
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10. Medical Surveillance

10.1 Medical
Examination

10.1.1 Preplacement
Medical
Examination

10.1.2 Other Medical
Examination

10.1.3 Periodic Exam

All personnel who will eniter a site EZ or CRZ must have successfully completed a pre-
placement or annual physical examination, which is provided free-of-charge to the
employee. This medical surveillance program must cemply with OSHA 29 CFR
1910.120 (F).

All on-site project personnel who will enter a EZ or CRZ must have completed a
comprehensive medical examination within the past 12 months that meets the
requirements of applicable OSHA Regulations. The annual medical examination
typically includes the following elements:

. Medical and occupational history questionnaire:

. Physical examination;

e Complete blood count, with differential;

. Liver enzyme profile;

. Chest X-ray, once every three years, for nonasbestos workers;
. Pulmonary function test;

. Audiogram;

. Electrocardiogram for persons older than 45 years of age, or if indicated during
the physical examination;

] Drug and alcohol screening, as required by job assignment;
. Visual acuity; and
. Follow-up examinations, at the discretion of the examining physician or the

corporate medical director.

The examining physician provides the employee with a letter summarizing his findings
and recommendations, confirming the worker's fitness for work and ability to wear a
respirator. Documentation of medical clearance will be available for each employee
during all project site work.

Subcontractors will certify that all their employees have successfully completed a
physical examination by a qualified physician. The physical examinations must meet
the requirements of 29 CFR 1910.120 and 29 CFR 1910.134. Subcontractors will
supply copies of the medical examination certificate for each on-site employee.

In addition to pre-employment, annual, and exit physicals, personnel may be
examined:

. At employee request after known or suspected exposure to toxic or liazardous
materials;
. At the discretion of the client, HS professional, or occupational physician in

anticipation of, or after known or suspected exposure to toxic or hazardous
materials; and

. At the discretion of the occupational physician.
Following the placement examination, all employees must undergo a periodic

examination, similar in scope to the placement examination. For employees
potentially exposed over 30 days per year, the frequency of periodic examinations will
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be annual. For employees potentially exposed less that thirty days per year, the
frequency for periodic examinations will be eighteen months.

10.2 Medical When the examining physician identifies a need to restrict work activity, the

Restriction employee's supervisor must communicate the restriction to the employee, the RHSC,
' and the HSS. The terms of the restriction will be discussed with the employee and this
supervisor. Every attempt should be made to keep the employee working, while not
violating the terms of the medical restriction.
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11. Emergency Procedures

111  General

11.2 Emergency
Response

11.2.1 Fire

11.2.2 Spill

11.3 Medical
Emergency

The work area will be evaluated for the potential for fire, explosion, chemical release,
or other catastrophic events. For active facilities, site emergency procedures must be
communicated to all project personnel. Unusual events, activities, chemicals, and
conditions will be reported to the SS immediately.

The SS and HSS will establish evacuation routes and assembly areas for each site. All
personnel entering the site will be informed of these routes and assembly areas. If
necessary, a site plan will be made marking the evacuation routes and will be posted
at conspicuous locations.

If an incident occurs, the following steps will be taken:

. The SS will evaluate the incident and assess the need for assistance and/or
evacuation;

The SS will call for outside assistance as needed;

The SS will act as liaison between outside agencies and on-site personnel;
The SS will ensure the PM and RHSC are notified promptly of the incident; and
The SS will take appropriate measures to stabilize the incident scene.

In the case of a fire on the site, the SS will assess the situation and direct fire-fighting
activities. The SS will ensure that the client site representative (as appropriate) is
immediately notified of any fires. Site personnel will attempt to extinguish the fire
with available extinguishers, if safe to do so. In the event of a fire that site personnel
are unable to safely extinguish, the local fire department will be summoned via 911 or
other number.

If a.spill occurs, the following steps will be taken:

Notify SS immediately.

Evacuate immediate area of spill.

Conduct air monitoring to determine needed level of PPE,

Don required level of PPE and prepare to make entry to apply spill containment
and control procedures. ‘

. No entry will made until atmosphere is less than 10% LEL.

. Absorb or otherwise clean up the spill and containerize the material, sorbent,
and affected soils.

The SS has the authority to commit resources as needed to contain and control released
material and to prevent its spread to off-site areas.

All employee injuries must be promptly reported to the SS. The SS will:

. Ensure that the injured employee receives prompt first aid and medical
attention;
. In emergency situations, the worker is to be transported by appropriate means

to the nearest urgent care facility (normally a hospital emergency room); and
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11.3.1 First Aid -
General

11.3.2 First Aid -
Inhalation

11.3.3 First Aid -
Ingestion

. EMR is to be notified by site personnel as soon as possible after the worker has
left the site. The caller should dial 1-800-229-3674 and follow the instructions
for reaching the Injury Management office. When the Case Manager answers,
the caller should provide the information requested by the Case Manager.

All persons must report any near-miss incident, accident, injury, or illness to their
immediate supervisor or the SS. First aid will be provided by trained personnel..
Injuries and illnesses requiring medical treatment must be documented. The SS must
conduct an accident investigation as soon as emergency conditions no longer exist and
first-aid and/or medical treatment has been ensured. These two reports must be
completed and submitted to the RHSC within 24 hours after the incident.

If first-aid treatment is required, first aid kits are kept at the CRZ. If treatment beyond
first aid is required, the injured should be transported to the medical facility. If the
injured is not ambulatory, or shows any sign of not being in a comfortable and stable
condition for transport, then an ambulance/paramedics should be summoned. If there
is any doubt as to the injured worker's condition, it is best to let the local paramedic or
ambulance service examine and transport the worker.

. Survey the scene. Determine if it is safe to proceed. Try to determine if the
conditions which caused the incident are still a threat. Protect yourself from
exposure before attempting to rescue the victim.

o Do a primary survey of the victim. Check for airway abstruction, breathing,

and pulse. Assess likely routes of chemical exposure by examining the eyes,
mouth, nose, and skin of the victim for symptoms.

. Phone Emergency Medical Services (EMS). Give the location, telephone

number used, caller's name, what happened, number of victims, victims'
condition, and help being given.

o intain airway and perform rescue b ing as necessary.

° in cardiopulmon citation (CPR) as necessary.

. Do a secondary survey of the victim. Check vital signs and do a head-to-toe
exam.

. I'reat other conditions as necessary. If the victim can be moved, take him to a
location away from the work area where EMS can gain access.

Any employee complaining of symptoms of chemical overexposure as described in
Section 3 will be removed from the work area and transported to the designated
medical facility for examination and treatment.

Call EMS and consult a poison control center for advice. If available, refer to the

MSDS for treatment information, if recommended. If unconscious; keep the victim on
his side and clear the airway if vomiting occurs.
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11.3.4 First Aid - Skin
Contact

11.3.5 First Aid - Eye
Contact

114 Reporting »
Injuries and
llinesses

11.5 Emergency

Project personnel who have had skin contact with contaminants will, unless the contact
is severe, proceed through the decontamination zone, to the wash-up area. Personnel
will remove any contaminated clothing, and then flush the affected area with water for
at least 15 minutes. The worker should be transported to the medical facility if he
shows any sign of skin reddering, irritation, or if he requests a medical examination.

Project personnel who have had contaminants splashed in their eyes or who have
experienced eye irritation while in the contaminated zone, must immediately proceed
to the eyewash station, set up in the decontamination zone. Do not decontaminate
prior to using the eyewash. Remove whatever protective clothing is necessary to use
the eyewash. Flush the eye with clean running water for at least 15 minutes. Arrange
prompt transport to the designated medical facility.

All injuries and illnesses, however minor, will be reported to the SS immediately. The
SS will complete an injury report and submit it to the PM and RHSC within 24 hours.

The means to summon local public response agencies such as police, fire, and

Information ambulance will be reviewed in the Daily Safety Meeting. Agencies include:
. Newark Police Department: 911 or 201.733.6245
. Newark Fire Department: 911 or 201.733.7491
. Ambulance; 911
. St. James Hospital: 201.589.1300
. NJDEPE Emergency Response  609.727.7172
. EPA Region Branch Response ~ 908.548.8730 5 -424- 8202
NRC - (- B0
Directions to St. James Hospital:
/'.
Turn right out of'site onto ramp
make left onto Dorhemus Avenue which will turn into Rayrond Boulevard.
Go to Market Street and turn left.
Travel 4 blocks to Jackson Street and turn right.
Travel to Lafayette Street. The hospital entrance is on the left.
elackK
7O Sad
I‘_/' é)u,ﬁ\ L:'-//\ch
. . .
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Genium Publishing Corp. Material Safety Data Sheet Collection
One Geniuim Plaza . ]
Schenectady, NY 12304-4690 Arsenic Pentoxide MSDS No. 193
(518) 377-8854

&3

] Date of Preparation: 6/86 Revision: A, 4/95
Section 1 - Chemical Product and Company Identification 46

Product/Chemical Name: Arsenic Pentoxide

Chemical Formula: As;Os

CAS Number: 1303-28-2

Synonyms: arsenic acid anhydride, arsenic anhydride, arsenic oxide, arsenic (V) oxide, arsenic pentaoxide, arsenic pentoxide,
diarsenic pentoxide, orthoarsenic acid, Zotox ,

Derivation: By the reaction of arsenic trioxide and nitric acid followed by dehydration of the intermediate orthoarsenic acid
hydrate or by the action of an oxidizing agent such as nitric acid on arsenious oxide.

General Use: In wood preservatives, weed control, adhesives fof metals; in the manufacture of colored glass, linoleum, electrical
semiconductors and pyrotechnics; in dyeing and printing; as a leather hide depilatory; and as a chemical intermediate for metal
arsenates.

Vendors: Consult the latest Cherical Week Buyers’ Guide. (13)

_ Section 2 - Composition / Information on Ingredients -
Arsenic Pentoxide, ca 100 %wt :

OSHA PEL NIOSH REL DFG (Germany) MAK
8-hr TWA: 0.01 mg/m3, inorganic Ca-inorganic compounds, as As* None established
compounds (except arsine), as As I5-min TWA Ceiling: 0.002 mg/m3
29 CFR 1910.1018 ACGIH TLV _
IDLH Level TWA: 0.01 mg/m3, inorganic compounds
5 mg/m3 (as As) (except arsine), as As

TLV-Al: Confirmed Human Carcinogen
* NIOSH recommends that occupational exposures to carcinogens be limited to the lowest feasible concentration.

~_Section 3 - Hazijlrds,ldentiﬁc-a'ti‘on,

Wirtr % Emergency Overview trirtrirsy
Arsenic pentoxide exists as white amorphous lumps or powder; odorless. Poisonous! Severe acute arsenic Scal
poisoning from occupational exposure is rare. Acute arsenic poisoning results primarily from ingestion of Rcaze
contaminated food and drink. Chronic inhalation of inorganic arsenic compounds is the most common cause I 4
of industrial poisoning. It is irritating to the skin, eyes, and respiratory tract and causes skin sensitization, S 3
Arsenic and its inorganic compounds are carcinogenic to humans. K 1
Potential Health Effects -
Primary Entry Routes: Dust inhalation, skin/eye contact, and ingestion. : {-{IMI:;S‘
Target Organs: Liver, skin, lungs, and the cardiovascular (heart), lymphatic, central nervous, and peripheral F 0
nervaus systems. R 0
Acute Effects
Inhalation: Irritation of the mucous membranes, nose, and throat which may lead to laryngitis, bronchitis, or * Chronic
rhinitis (runny nose). Exposure to very high concentrations may cause nasal ulceration and perforation of the effects
nasal septum (a hole in the inner nose), nausea, vomiting, and diarrhea. Pulmonary edema and respiratory failure PPE!
may develop with severe poisoning. tSec. 8

Eye: Irritation, conjunctivitis, itching, buming, and watering of eyes.

Skin: Contact dermatitis with burning, itching, irritation, folliculitis, redness and swelling, rash, papules and vesicles in more
severe cases, and sensitization. _

Ingestion: Sweetish metallic taste, garlicky odor of breath and feces, burning lips, constriction of the throat, difficulty in
swallowing, excruciating abdominal pain, severe nausea, projectile vomiting, profuse diarrhea followed by bloody feces,
dehydration with intense thirst, and muscular cramps. Other toxic effects may occur of the liver (usually after acute exposures
to higher doses), the blood-forming organs (break up of red blood cells, reduced oxygen-carrying proteins), the cardiovascular
system (heart muscle stopping and rhythm abnormalities), and central and peripheral nervous systems. High-dose exposures (1
mg As/kg/day or above) often lead to encephalopathy with headache, lethargy, mental confusion, hallucinations, and coma. In
severe cases, death may ensue from fluid loss and circulatory collapse.

Carcinogenicity: IARC, NTP, OSHA, and EPA list inorganic arsenic compounds (as As) as IARC-1 (carcinogenic to humans:

sufficient evidence of carcinogenicity), NTP-1 (known to be carcinogenic: sufficient evidence from human studies), OSHA-X

(carcinogen defined with no further categorization), and EPA-A (human carcinogen: sufficient evidence from epidemiological

studies to support a causal association between exposure and cancer), respectively. The DFG classifies arsenic pentoxide as

Copyright © 1995 by Genrum Publishing Corporation, Any coms ccial use or reproduction without the publisher's permission s prohibited Jud 2310 the suitability of information herein for the purchaser's
PUIPOSES are ey ly the purchaser’s responsibility. Although reasonable care has been taken in the paration of such information, Geniom Publishing Corporat; ds no ies, makes no
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MSDS No. 193 Arsenic Pentoxide 4/95

MAK-AI (capable of inducing malignant tumors as shown by experience with humans). Arsenic may cause cancer of the lung,
skin, larynx, lymphoid system, or viscera (internal organs of the body: liver, bladder, kidneys), »

Medical Conditions Aggravated by Long-Term Exposure: Respiratory tract, skin, liver, kidney or neurological disorders.

Chronic Effects: Chronic skin contact and inhalation may cause thickened skin (hyperkeratosis), pigment changes, white lines
on the nails (Mee’s lines), and hyperkeratotic warts or corns on the palms and soles. Chronic ingestion may cause a swollen and
tender liver and elevated levels of hepatic (liver) enzymes; peripheral neuropathy with numbness in the hands and feet, a painful
“pins and needles” sensation, and muscle weakness, sometimes leading to wrist-drop or ankle-drop; pancytopenia ( an abnormal
reduction of RBCs, WBCs and blood platelets), aplastic anemia, leukopenia (abnormally low number of WBCs), bone marrow
depression, or leukemia; and damage to the vascular system with a progressive loss of circulation in the hands and feet, leading
ultimately to necrosis and gangrene. Chronic inhalation may cause weakness, loss of appetite, gastrointestinal disturbances,
conjunctivitis, irritation of the throat and respiratory tract, hoarseness, and perforation of the nasal septum. Inhalation exposure
to inorganic arsenic increases the risk of lung cancer and ingestion of inorganic arsenic increases the risk of developing skin and
internal (mainly of liver, bladder, kidney, and lung) cancers.

Other: Inorganic arsenic crosses the placenta. Based on animal studies, high doses of ingested arsenic may be fetotoxic and
weakly teratogenic (may cause damage to the fetus). There are reports of male reproductive effects in rats, Inorganic arsenicals
are classified as either inactive or weak mutagens, but are able to produce chromosomal effects in most systems,

Section 4 - First Aid Measures '

Inhalation: Remove exposed person to fresh air and support breathing as needed,

Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously
with flooding amounts of water for at least 15 min. Consult a physician or ophthalmologist immediately.

Skin Contact: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min, Wash exposed
area with soap and water. For reddened or blistered skin, consult a physician,

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the
poison conitrol center advises otherwise, have the conscious and alert person drink 1 to 2 glasses of water, then induce vomiting,

After first aid, get appropriate in-plant, paramedic, or community medical support.

Note to Physicians: Determine CBC, electrolytes, urinalysis (including spot urine As and a 24 hr As collection), liver and renal
function tests, and blood arsenic in all symptomatic patients. A chelated or nonchelated 24 hr urinary arsenic collection > 100
ug is usually abnormal. Obtain an abdominal radiograph in all patients who acutely ingested arsenic. Chelation therapy: treat
with BAL 3 to 5 mg/kg dose IM every 4 to 12 hr. As symptoms and signs subside, change to oral D-penicillamine 100

chronic arsenic intoxication. Meso-2,3-dimercaptosuccinic acid (DMSA) is an effective oral chelaﬁhg agent and may be more
effective and cause fewer side effects than BAL. _
Special Precautions/Procedures: Emergency personnel should protect against contamination when aiding exposure victims.

_Section 5 - Fire-Fi.ghting.Measures

Flash Point: Noncombustible

Autoignition Temperature: None reported.

LEL: None reported.

UEL: None reported.

Extinguishing Media: Use flooding quantities of water as. spray. Use extinguishing agents suitable for the
surrounding fire. ﬁ v

Unusual Fire or Explosion Hazards: Under fire conditions, arsenic pentoxide may produce toxic arsine gas
when in contact with metal and water. .

Hazardous Combustion Products: Poisonous arsine gas and oxides of arsenic.

Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways. Isolate discharged material
for proper disposal.

Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighter’s
protective clothing will provide limited protection.

__Section 6 - Accidental Release Measures

. Spill /Leak Procedures: Notify safety personnel, evacuate unnecessary personnel, and ventilate area. Cleanup personnel should
©_protect against dust inhalation and skin or eye contact, ‘ '
~ Small Spills: Carefully vacuum up spilled material (vacuum must have high-efficiency filters to prevent redispersion of dust).
For liquid spills, neutralize with crushed limestone, soda ash, or lime and take up with an inert material such as vermiculite or
sand, and place into appropriate containers for disposal.
Large Spills
Containment: Cover with plastic sheet to prevent dust dispersion. For large spills, dike far ahead of liquid spill for later
disposal. Do not release into sewers or waterways. Alum floc ties up arsenic in insoluble form for easy removal and handling.
Cleanup: Do not sweep or brush material or use compressed air. Thoroughly wash spill area to remove all residues.
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120).

Pﬂgc 2 0f4 Cupyright © 1998 Genium Publishing Corporation. Any N ial use or
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4/95 A_rs,egic Pentoxide ) MSDS No. 193

Section 7 - Handling and Storage

Handling Precautions: Avoid dust inhalation and ingestion. Practice meticulous personal hygiene and housekeeping
procedures. Wash hands and face thoroughly before eating or smoking.

Storage Requirements: Store in tightly closed containers in a cool, dry, well-ventilated area away from incompatibles (Sec. 10),
food or food products, and combustible materials. Protect containers against physical damage. Floors should be of impermeable
material and flushed frequently with water. _

Regulatory Requirements: Refer to 29 CFR 1910.1018 for compliance requirements for inorganic arsenic.

Section 8 - Exposure Controls / Personal Protection

Engineering Controls: Enclose all operations to prevent dust dispersion into the work area.

Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations as low as possible. Local
exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its source.(103)

Administrative Controls: Educate workers about the hazards of arsenic pentoxide and train in work practices which minimize

individuals may be indicative of harmful exposure. Dietary factors such as seafood consumption must be considered in
background levels and are included in the BEI value of 50 ug/g creatinine (determinant: inorganic arsenic metabolites in urine;
sampling time: end of workweek). Advise against seafood consumption for 48-72 hr prior to routine testing,

Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations
(29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. Select respirator based on its Suitability to
provide adequate worker protection for given working conditions, level of airborne contamination, and presence of sufficient
oxygen. For any detectable concentration of inorganic arsenic (as As), wear any SCBA that has a full facepiece and is operated
in a pressure-demand or other positive-pressure mode; or any supplied-air respirator that has a full facepiece and is operated in
a pressure-demand or other positive-pressure mode in combination with an auxiliary SCBA operated in pressure demand or
other positive-pressure mode. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear
an SCBA. Warning! A ir-purifying respirators do not protect workers in axygen-deficient atmospheres. If respirators are used,
OSHA requires a written respiratory protection program that includes at least: medical certification, training, fit-testing,
periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Refer to 29 CFR
1910.1018 for the respirator program requirements.

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets to prevent prolonged or
repeated skin contact. Skin may be coated with a silicone-based cream for increased protection. Wear protective eyeglasses or
chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133). Contact lenses are not eye
protective devices. Appropriate eye protection must be womn instead of, or in conjunction with contact lenses.

Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and washing facilities available in work area.

Contaminated Equipment: Separate contaminated work clothes from street clothes. Do not remove dust by blowing or shaking;
use a vacuum cleaner with an appropriate filter. Latinder before reuse. Shower at the end of the work shift. Remove arsenic
pentoxide from your shoes and clean personal protective equipment. Dispose of inorganic arsenic contaminated wash water in
accordance with applicable local, State, or Federal regulations.

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using arsenic pentoxide, especially

before eating, drinking, smoking, using the toilet, or applying cosmetics.
' Section 9 - Physical and Chemical Properties

Physical State: Solid Water Solubility:* Soluble; 150 g/100 mL at61 F (16 C);

Appearance and Odor: White lumps or powder; 76.7g/100mL at 212 F (100 C)

odorless. Other Solubilities: Soluble in alcohol, acid, and alkali.
Formula Weight: 229.84 Boiling Point: Decomposes
Density (H20=1, at 4 C): 4.32 Melting Point: 599 F (315 C); decomposes

* Combines very slowly with water to form arsenic acid (H3As04)

Section 10 - Stability and Reactivity

Stability: Arsenic pentoxide is stable at room temperature in closed containers under normal storage and handling conditions, It
is thermally unstable and gradually deliquesces on exposure to air.

Polymerization: Hazardous polymerization does not occur. ,

Chemical Incompatibilities: Acids, halogens, aluminum, and zinc. It is corrosive to metals in the presence of moisture. When
water solutions of arsenicals are in contact with active metals (iron, aluminum, zinc), highly toxic arsenic fumes are released.
Contact with bromine pentafluoride is violent, with ignition often occurring.

Conditions to Avoid: Avoid contact with incompatibles and exposure to heat and ignition sources.

Hazardous Decom position Products; Thermal oxidative decomposition of arsenic pentoxide can produce poisonous arsine gas
and arsenic oxides.

hibited ” Page 3 of 4
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M3DS No. 193 — Arsenic Pentoxide . 4/95
V Section 11 - Toxicological Information | i

Toxicity Data:*
Acute Oral Effects: Genetic Effects: _
Rat, oral, LDsg: 8 mg/kg Human, fibroblast; 100 umol/L catised DNA inhibition.

Human, leukocyte: 1200 nmol/L; cytogenetic analysis,
* See NIOSH, RTECS (CG2275000), for additional toxicity data.

Section 12 - Ecological Information

Ecotoxicity: Grasshopper, oral, LDso: 0.9-25.6 ppm/7 days; 1.0-5.5 ppm/14 days.

Environmental Transport: Biocancentration of arsenic occurs in aquatic organisms, primarily in algae and lower invertebrates.
Bioconcentration factors (BCFs) measured in freshwater invertebrates and fish ranged from 0 to 17; a BCF of 350 was observed
in marine oysters. Biomagnification in aquatic food chains does not appear to be significant,

Environmental Degradation: Arsenic in water can undergo a complex series of transformations including biotransformation,
ligand exchange, and oxidation-reduction reactions. The factors most strongly influencing fate processes in water include pH;
iron, metal sulfide, and sulfide ion concentrations; temperature, salinity and distribution and composition of the biota. In air,
photolysis is not considered an important fate process for arsenic compounds.

Soil Absorption/Mobility: Arsenic compounds tend to adsorb to soils or sediments and leaching usually results in transportation
over only short distances in soil.

Section 13 - Disposal Considerations

Disposal: Thermal destruction or discharge to sewer is not recommended. Consider methods invelving precipitation, conversion
to the insoluble sulfide, solidification, and disposal in a landfill. Contact your supplier or a licensed contractor for detailed
recommendations. Follow applicable Federal, state, and local regulations.

Container Cleaning and Disposal; Triple rinse containers and dispose wash water in accordance with applicable Federal, state,
and local regulations. '

Section 14 -VTransport Infofmatibn.":::::»

DOT Transportation Data (49 CFR 172.101);

Shipping Name: Arsenic pentoxide Packaging Authorizations Quantity Limitations

Shipping Symbols: — a) Exceptions: None a) Passenger, Aircraft, or Railcar: 25 kg
Hazard Class: 6.1 b) Non-bulk Packaging: 173.212 b) Cargo Aircraft Only: 100 kg

ID No.: UN1559 ¢) Bulk Packaging: 173.242

Packing Group: 11 Vessel Stowage Requirements

Label: Poison a) Vessel Stowage: A

Special Provisions (172.102): — b) Other: —

__Section 15 - Regulatory infqrmation

! EPA Regulations: ‘
~ Listed as a RCRA Hazardous Waste (40 CFR 261.33), Hazardous Waste No. P01 1

Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per RCRA, Sec. 3001 and CWA, Sec. 311 (b)(4)

CERCLA Reportable Quantity (RQ), I 1b (0.454 kg)

Listed as a SARA Toxic Chemical (40 CFR 372.65), as arsenic compounds A

Listed as a SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Threshold Planning Quantity (TPQ): 100/ 10,000 Ib
OSHA Regulations:

Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1)

Listed as an OSHA Specifically Regulated Substance (29 CFR 1910. 1018), as inorganic arsenic

Sectiqn 16 - Other Information

References: 73, 100, 103, 124, 136, 167, 176, 189, 197, 200, 201, 202, 204, 205.
Prepared By MJ Wurth, BS  Industrial Hygiene Review PA Roy, MPH, CIH Medical Review R Teichman, MD, MPH

Disclaimer: Judgments as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser’s
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation
extends no warranties, makes no representations, and assiimes no responsibility as to the accuracy or suitability of such -
information for application to the purchaser’s intended purpose or for consequences of its use,
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Material Safety Data Sheets Collection:
Genium Publishing Corporation

@ One Genium Plaza Sheet No. 300
Schenectady, NY 12304-4690 USA Acetone
- ( 318) 377-8854 Issued: 11/77 Revision: F, 9/92
Section 1. Material Identification 35
Acetone (CH;COCH,) Description: Derived by the dehydrogenation or oxidation of isopropy! alcohol with a metallic R 1 NFPA

catalyst, the oxidation of cumene, the vapor phase oxidation of butane: and as a by-product of synthetic glycerol production. { ]
Used as a solvent for paint, varnish, lacquer, fat, oil, wax, resin, rubber, plastic, and rubber cement; to clean and drypartsof § |«
precision equipment; in the manufacture of chemicals (methyl isobutyl ketone, methy! isobuty! carbinol, methy! methacry- g 3

late, bisphenol-A, acetic acid (ketene process), mesityl oxide, diacetone alcohol, chloroform, iodoform, brofhoform), * Slight skin
explosives, aeroplane dopes, rayon, photographic films, isoprene; acetylene gas storage cylinders; in purifying paraffin; in absorption

nail polish remover; in the extraction of various principles from animal and plant substances; in hardening and dehydrating HMIS
tissues; in cellulose acetate (especially as spinning solvent); as a solvent for potassium iodide and permanganate; as a H 1
delusterant for cellulose acetate fibers; in the specification testing of vulcanized rubber products. F 3
Other Designations: CAS No. 67-64-1, Al3-01238, Chevron acetone, dimethy!formaldehyde, dimethylketal, dimethyl R 0
ketone, B-ketopropane, methy! ketone, propanone, 2-propanone, pyroacetic acid, pyroacetic ether.. {’gfc‘ g

Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide™ for a suppliers list.
Cautions: Acetone vapor is a dangerous fire.and explosion hazard. High vapor concentrations may produce narcosis (unconsciousness).
Prolonged or repeated skin contact causes dryness, irritation, and mjld dermatitis.

Section 2. Ingredients and Occupational Exposure Limits
Acetone, 99.5% plus 0.5% water

1991 OSHA PELs * 1992-93 ACGIH TLVs 1985-86 Toxicity Data t
8-hr TWA: 750 ppm (1800 mg/m?) TWA: 750 ppm (1780 mg/m’) Human, eye: 500 ppm
15-min STEL.: 1000 ppm (2400 mg/m®) STEL: 1000 ppm (2380 mg/m’) Human, inhalation, TC, ; 500 ppm produced olfaction
1990 IDLH Level 1990 DFG (Gei'm'anyg MAK effects, conjunctival irritation, and other changes
20,000 ppm 1000 ppm (2400 mg/m’) involving the liings, thorax, or respiration.
1990 NIOSH REL Category [V: Substances eliciting very weak Rat, oral, LD 5800 mg/kg altered sleep time and
TWA: 250 ppm (590 mg/m?) effects (MAK >500 mL/m®) produced tremors.
Peak: 2000 ppm, 60 min, momentary valuet,  \ommar inhalarion, TC,: 31500 pg/m?/24 hr

3 peaks/shift administered to pregnant female from the Ist to 13th

* In the cellulose acetate fiber industry, enforcement of the OSHA TWA for "doffers” was:stayed on day of gestation produced effects on fertility
9/5/89 until 9/1/90; the OSHA STEL daes nor apply to that industry. (post-implantation mortality).

t Momentary value isa level which the concentration should never exceed.
1 See NIOSH, RTECS (AL3150000), for additional irritation, mutation, reproductive, and toxicity data.

Section 3. Physical Data ‘

Boiling Point: 133.2 F(56.2 C)at 760 mm Hg Molecular Weight: 58.08

Freezing Point: -139.6 F(-95.35 C) Specific Gravity: 0.7899at 20 C/4 C

Vapor Pressure: 180 mm Hgat 68 F (20 C), 400 mm Hgat 103.1 F(39.5 C)  Water Solubility: Soluble

Saturated Vapor Density (Air = 1.2 kg/m?, 0.075 Ib/fe’): 1.48 kg/m®, .093 [/R*  Other Solubilities: Alcohol, benzene, dimethyl formamide,
Refractive Index: 1.3588at20 C chloroform, ether, and most oils.

Appearance and Odor: Colorless, highly volatile liquid; sweetish odor. Odor Threshold: 47.5 mg/m? (low), 1613.9 mg/m?® (high)*
* Odor thresholds recorded as a range from the lowest to the highest concentration.

Section 4. Fire and Explosion Data 7 B
_Flash Point: 0 F(-18 C),CC | Autoignition Temperature: 869 F(465 C) |LEL:2.6% viv | UEL: 12.8% v/v

Extinguishing Media: Do not extinguish fire unless flow can be stopped. For small fires, use dry chemical, carbon dioxide (CO,), water spray or
alcohol-resistant foam. For large fires, use water spray, fog, or alcohol-resistant foam. Use water in flooding quantities as fog because solid streams
may be ineffective. Unusual Fire or Explesion Hazards: Acetone is a dangerous fire and explosion hazard; it isa Class IB flammable liquid.
Vapors may travel to a source of ignition and flash back, fire-exposed containers may explode, and a vapor explosion hazard may exist indoors,
outdoors, or in sewers, Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained
breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighters' protective.clothing
provides limited protection. If feasible, remove all fire-exposed containers. Otherwise, apply cooling water to sides of containers until well after fire
is extinguished., If the fire becomes uncontrollable or container is exposed to direct flame, consider evacuation of a one-third mile radius. In case of
rising sound from venting safety device or any discoloration of tank during fire, withdraiv immediately. For massive cargo fires, use unmanned
hose holder or mohitor nozzles. Do not release runoff from fire control methods to sewers or waterways.

Section 5. Reactivity Data

Stability/Polymerization: Acetone is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous
polymerization cannot occur. Chemical Incompatibilities: Acetone may form explosive mixtures with hydrogen peroxide, acetic acid, nitric acid,
nitric acid + sulfuric acid, chromic anhydride, chromy! chloride, nitrosyl chloride, hexachloromelamine, nitrosyl perchlorate, nitryl perchlorate,
permonosulfuric acid, thiodiglycol + hydrogen peroxide. Acetone reacts vigorously with oxidizing materials and ignites on contact with activated

carbon, chromium trioxide, dioxygen difluoride + carbon dioxide, and potassium-fert-butoxide. Other incompatibles include air, bromoform,
bromine, chloroform + alkalies. trichloromelamine, and sulfur dichloride. Conditions to Avoid: Keep acetone-away from plastic cveglass frames,
Jjewelry. pens. pencils, and rayon garments. Hazardous Products of Decomposition: Thermal oxidative decomposition of acetone can produce
€0, and carbon monoxide (CO).

Section 6. Health Hazard Data ,
Carcinogenicity: The IARC {'¢% NTP ¢ and OSHA(169 do not list acetone as a carcinogen. Summary of Risks: Acetone has been placed

among solvents of comparati vely low acute and chronic toxicities. In industry, the most common effects reported are headache from prolonged

vapor inhalation and skin irritation resuiting from its defatting action. Exposures to less than 1000 ppm acetone vapor produces only slight eye,

nose, and throat irritation. Acetone does not have sufficient warning properties to prevent repeated exposures. [t is narcotic at high concentrations,

L.¢.. above 2000 ppm. Concentrations above 12000 ppm cause loss of consciousness. Continie on next page
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Section 6. Health Hazard Iiaié,ééﬁtinued

Medical Conditions Aggravated by Long-Term Exposure; None reported. Target Organs: Respiratory and central nervous systems, skin.
Primary Entry Routes: Inhalation, skin and eye contact, ingestion. Liquid acetone is slowly absorbed through the skin. Acute Effects: Human
systemic effects by inhalation include eye, nose and throat irritation; nausea and vomiting; changes in EEG (e!ectroencepl;a!oggnm) and carbohy-

drate metabolism; muscle weakness; drunken behavior; mental confusion and visual disturbance, In extreme cases, breathing high concentrations

white blood cells in the urine), liver damage (indicated by high levels of urobilin and early appearance of bilirubin), coma, metabolic changes, and
systemic effects described for inhalation. Direct eye contact by liquid acetone may produce painful burning and stinging; watering of eyes;
conjuctival inflammation; and corneal injury. Skin contact produces a ¢cold feeling, dryness, and mild irritation. :

Chronic Effects: Cases of chronic poisoning resulting from prolonged exposure to low concentrations of acetone are rare. Workers exposed to
1000 ppm, 3 hrs per day for 7-15 yrs, complained of dizziness, asthenia (lack or loss of strength), and chronic inflammation of the airways,
stomach, and duodenum. Prolonged or repeated skin contact with liquid acetone may defat the skin and cause eczematoid dermatitis,

FIRST AID .

Eyes: Do not allow victim to rub or keep eves tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of
water until transported to an emergency medical facility. Consult a physician immiediately. Skin: Quickly remove contaminated clothing. Rinse
with flooding amounts of water for at least 15 min. Wash exposed area with soap and water, For reddened or blistered skin, consult a physician.
Carefully dispose of contaminated clothing because it may pose a fire hazard. Inhalation: Remove exposed person to fresh air, monitor for
respiratory distress, and administer 100% humidified supplemental oxygen as needed. Ingestion: Never give anything by mouth to an unconscious
or convulsing person. Contact a poison control center. Unless the poison control center advises otherwise, have that conscious and alert person
drink | to 2 glasses of water, then induce vomiting. After first aid, get appropriate in-plant, paramedic, or comminity medical support.
Note to Physicians: In symptomatic patients, monitor serum and urine acetone, fluid intake, blood glucose, and arterial pH. Because of the
prolonged elimination half-life of acetone, the symptomatic patient may need medical supervision for many hours (up to 30 hrs). Patients may
develop hyperglycemia and Ketosis mimicking acute diabetic coma. The hyperglycemia may persist for several days following acute exposure.

Section 7. Spill, Leak, and Disposal Procedures

Spill/Leak: Notify safety personnel, evacuate all unnecessary personnel, remove all heat and igriition sources, and provide adequate ventilation.

Cleanup personnel shouid protect against inhalation and skin or eye conitact. If feasible and without risk, stop leak, Use water spray to reduce vapor,

but it may ot prevent ignition in closed spaces. For small spills, take up with sand or other noncombustible absorbent material and using nonspark-

ing tools, place into containers for later disposal. For large spills, dike far ahead of liquid spill for l_a,terdiTosal. Do not refease to sewers or

waterways. Follow applicable OSHA regulations (29 CFR 1910. 120). Environmental Toxicity: LC,, Salmo gairdneri (rainbow trout): 5540 mg/L/

96hrat54 F(12 C). LC,, (oral) Ring-necked pheasant; >40,000 ppm. Environmental Degradation: Acetone biodegrades when released into the

environment. The biological oxygen demand for 5 days (BOD5) is 46-55%. Soil Absorption/Mobility: Acetone volatilizes, leaches, and biode-

grades if released on soil. Disposal: Acetone is a good candidate for fluidized bed, rotary kiln incineration, or catalytic oxidation. Contact your

supplier or a licensed contractor for detailed recommendations, Follow applicable Federal, state, and local regulations.

EPA Designations

Listed as a RCRA Hazardous Waste (40 CFR 261.33): Hazardous Waste No. U002 (Ignitability), (40 CF R 261.31): FOO3 (spent solvent)

:l;.islted as ;\ CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 5000 Ib (2270 kg) [* per Clean Water Act, Sec.
L1(b)(4) v

SARA Extremely Hazardous Substance (40 CFR 355): Not listed

Listed as a SARA Toxic Chemical (40 CFR 372.65)

OSHA Designations ]

Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

Section 8. Special Protection Data

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910. 133). Because
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use.
Follow OSHA respirator regulations (29 CFR 1910. 134) and, if necessary, wear a MSHA/N IOSH-approved respirator. Select respirator based on its
suitability to provide adequate worker protection for given working conditions, level of aitborne contamination, and presence of sufficient oxygen.
For concentrations < 1000 ppm, wear afy chemical cartridge respirator with organic vapor cartridge(s) and wear eye protection to avoid irritation
or damage. For concentrations <6250 ppm. wear any supplied-air respirator operated in a continuous-flow mode. For concentrations < 12,500 ppm,
wear any air-purifying, full-facepiece respirator (gas mask) with a chin-style, front- or back-mounted organic vapor canister. For concentrations <
20,000 ppm. wear any supplied-air respirator that has a full facepiece and is operated in a pressure-demand or other positive-pressure mode. For
emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not
protect workers in oxygen-deficient atmospheres. 1f respirators are used, OSHA requires a written respiratory protection program that includes at
least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary
storage areas. Other: Wear chemically protective gloves, boots, aprons, and auntlets to prevent prolonged or repeated skin contact. Polyethylene/

cthylene vinyl alcohol, Teflon, or butyl rubber with breakthrough times > 8 hr is recommended for PPE . Ventilation: Provide gerieral and local
exhaust ventilation systems to maintain airborne concentrations below OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it
prevents contaminant dispersion into the work area by controlling it at its source.('%)) Safety Stations: Make available in the work area emergency
cyewash stations, safety/quick-drench showers, and washing facilitics. Contaminated Equipment: Separate contaminated work clothes from street
clothes. Launder before reuse. Remove this material from your shoes and clean personal protective equipment. Comments: Never eat, drink, or

smoke in work areas. Practice good personal hygiene after using this material, especial ly before eating. drinking, smoking, using the toilet, or
applying cosmetics. .

contaminants and to maintain concentrations at the lowest practical level. To prevent static sparks, electrically ground and bond all containers and
cquipment during fluid transfer. For bulk storage rooms, install clectrical equipment, Class I, Group D. Administrative Controls: Consider
preplacement and periodic medical examinations with emphasis on the skin and respiratory tract. Also consider liver and kidney function tests and

urinalysis. Transportation Data (49 CFR 172.101)

DOT Shipping Name: Acetone  Packaging Authorizations Quaantity Limitations Vessel Storage Requirements
DOT Hazard Class: 3 a) Exceptions: 173.150 a) Passenger, Aircraft, or Railcar: 5L Vessel Stowage: B

ID No.: UN1090 b) Non-bulk Packaging: 173.202 b) Cargo Aircraft Only: 60L Other: --

DOT Packaging Group: II ¢) Bulk Packaging: 173.242

DOT Label: Flammable Liquid
Special Provisions ( 172.102): T8

MSDS Collection References: 26, 73, 100, 101, 103, 124, 126, 127, 132, 133. 136, 139, 140, 148, 149, 153, 159. 163, 164, 167. 168. 171, 174, 176. 130

Prepared by: MJ Wurth, BS: Indastrial [lygicnc Review: PA Roy, MPH, CIH; Medical Review: AC Darlington. MPH. MD
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Material Safety Data Sheets Collection:
Genium Publishing Corporation
@ 1145 Catalyn Street Sheet No. 316
Schenectady, NY 12303-1836 USA Benzene
(518) 377-8854
Issued: 11/78 Revision: E, 8/90

Section 1. Material Identification

Benzene (CH,) Description: Derived by fractional distillation of coal tar. hydrodealkylation of tolucne or pyvrolysis of R
gasoline. catalytic reforming of petroleum, and transalkylation of toluenc by disproportionation reaction. Used asaluel a [
chemical reagent: a solvent for a large number of materials such as paints. plastics. rubber, inks. oils, and fats: in manufac- S e
turing phenol. ethylbenzene (for styrenc monomer). nitrobenzene (for aniline). dodecylbenzenc (for detergents). cyclohex- K

anc (tor nylon), chlorobenzene, diphenyl. benzene hexachloride. maleic anhydride, benzenc-sulfonic acid, artificial leather. *Skin
linoleum. ail cloth, vamishes, and lacquers; for printing and lithography: in dry cleaning; in adhesives and coatings; for absorption
extraction and rectification; as a deﬁreasing agent; in the tirc industry; and in shoe factories. Benzene has been banned as an )
ingredient in products intended for household use and is no longer used in pesticides.

Other Designations: CAS No. 0071-43-2, benzol, carbon oil, coal naphiha. cyclohexatricne. mineral naphtha. nitration

benzene. phene, phenyl hydride, pyrobenzol. . :

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalieek Briyers' Guide!™ for a supplicrs list.

Cautions: Benzene is a confirmed human carcinogen by the IARC. Chronic low-level exposure may cause cancer (leukemia) and bone
marrow damage, with injury to blood-forming tissue. It is also a dangerous firc hazard when exposed 1o heat or flame.

Section 2. Ingredients and Occupational Exposure Limits
Benzene, ca 100%* B o -

1989 OSHA PELs 1989-90 ACGIH 1985-86 Toxicity Datag

(29 CFR 1910.1000. Table Z-1-A) TLV-TWA: 10 ppm, 32 mg/m® Man. oral. LD, : 50 mg/kg: no toxic effect noted

8-hr TWA: 1 ppm, 3 mg/m’ Man, inhalation. TC_ : 150 ppm inhaled intermittently over
15-min STEL: 5 ppm. 15 mg/m’ I yrina number of discrete, separate doses affects the

blood (other changes) and nutritional and gross metabo-
lism (body 1emperature increase)

(29 CFR 1910.1000. Table Z-2) 1988 NIOSH RELs X Rabbit, eye: 2 mg administered over 24 hr produces severe
8-hr TWA: 10 ppm TWA: 0.1 ppm. 0.3 mg/mi? iffitation
Acceptable Ceiling Concentration: 25 ppm Ceiling: 1 ppm, 3 mg/m®

Acceptable Maximum Peak: 50 ppm (10 min)t

* QSHA 29 CFR 1910.1000, Subpart Z, states that the final benzene standard in 29 CFR 1910.1028 applies to all eccupational exposures to benzene except in some
subsegments of industry where exposures are consistently under the action level (i.c., distribution and sale of fiiels, sealed containers and pipelines, coke production;
oil and gas drilling and production, natural gas processing. and the percentage exclusion for liquid mixtures); for the excepted subsegments, the benzene limits in
Table Z-2 apply. . '

t Acceptable maximum peak above the acceptable ceiling concentration for an 8-hr shift.

1 See NIOSH, R7ECS (CY 1400000), for additional irritative, mutative, reproductive, tumorigenic, and toxicity data.

‘Section 3. Physical Data B

Boiling Point: 176 F (80 C) Molecular Weight: 78.11

Melting Point: 42 F (5.5 C) Specific Gravity (15 C/4 C): 0.8787

Vapor Pressure: 100 mm H_; at79 F(26.1 ) Water Solubility: Slightly (0.180 g/100 g ofHZO at25 Q)
Vapor Denvsitﬁ‘(Air =12 %Volatile by Volume: 100

Evaporation Rate (Ether = 1): 2.8 Viscosity: 0.6468 mPaat 20 C

Appearance and Odor: A colorless liquid with a characteristic sweet. aromatic odor. The odor recognition threshold (100% of panel) is approxi-
mately 5 ppm (unfatigued) in gir. Odor is not an adequate warning of hazard.

Section 4. Fire and Explosion Data

Flash Point: 12 F(-11.1 C),CC | Autoignition Temperature: 928 F (498 C)  LEL: 13% viv [UEL: 7.1% viv

Extinguishing Media: Use dry chemical, foam. or carbon dioxide to extinguish benzene fires. Water may be ineffective as an extinguishing
agent since it can scatter and spread the fire. Use water spray to cool firc-exposed containers, flush spills away from exposures. disperse benzene
vapor. and protcctEpcrsonnel a‘nemplingBl_o stop an unigntted benzene leak, .
Unusual Fire or Explosion Hazards: Benzene is a Class 1B flammable liquid. A concentration exceeding 3250 ppm is considered a potential
fire explosion hazard. Benzene vapor is heavier than air and can collect in low lying areas or travel to an ignition source and flash back. E?losivc
and f;ILammablc benzene vapor-air mixtures can easily form at room temperature. Eliminate all ignition sources where benzene is used, handled, or
store

Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing
apparatus (SCBA) with a full facepiece nlpmtcd in the pressurc-demand or posittve-pressure mode and full fprotcctivc equipment. Structural
firefighter's protective clothing provides limited protection. Stay out of low areas. Be aware of runofT from fire control methods. Do not release to
Sewers or waterways. Runoff to sewer can create pollution, fire, and explosion hazard. B ]

Section 5. Reactivity Data

Stability/Polymerization: Benzene is ﬁabl_c at room lem‘pe‘r‘a(uré in closed containers under normal sloragé and ‘handling conditions. Hazardous
polymerization cannot occur. . L
Chemical Incompatibilities: Benzene explodes on contact with diborane, permanganic acid, bromine pentafluoride. peroxodisulfuric acid, and

peroxomonosulfuric acid. It ignites on contact with diox gen difluoride, dioxygeny!l tetrafluorobarate, iodine heptafluoride, and sodium peroxide
+ water. Benzene forms sensitive, explosive mixtiire wit todine pentafluoride, ozone, liquid oxygen, silver perchlorate, nitryl perchlorate, nitric
acid, and arsenic pentafluoride + potassium methoxide (explodes above 30 C). A vigorous or incandescent reaction occurs wi h bromine
trifluoride, uranium hexafluoride. and hydrogen + Raney nickel [above 410 F (210 C)]. Benzene is incompatible with oxidizing materials.
Conditions to Avoid: Avoid heat and ignition sources.

Haza_rt_i:us Products of Decomposition: Thermal oxidative decomposition of benzene can produce toxic gases and vapors such as carbon
monoxide. '

Copyright € 1990 Genium Publishing Corporation )
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Section 6. Health‘ Hazard Data

Carcinogenicity: The ACGIH, OSHA.and TARC Tist benzene as. respectively. a supected haman carcinogen, a cancer hazard, and, based on ]
sufficient human and animal evidence. a human carcinogen (Group ).

Summary of Risks: Prolonged skin contact or excessive inhalation of benzene vapor may cause hcadache. weakness, appetite loss. and fatigue.
The most important health hazards are cancer (leukemia) and bone marrow damage with mjury to bléod-forming tissue from chronic low-level
exposure. Higher level exposures may irritate the respiratory tract and cause central nervous system (CNS) depression.

Medical Conditions Aggravated by Long-Term Exposure: Exposure may worsen ailments of the heart, lungs. liver. kidneys. blood, and CNS.
Target Organs: Blood. central nervous sysiem. bone marrow, eves. upper respiratory tract. and skin.

Primary Entry Routes: Inhalation. skin contact.

Acute Effects: Symptoms of acute overexposure inélude irritation of the eyes. nose, and respiratory tract, breathlessness. cuphoria. nausea,
drowsiness. headache. dizziness. and intoxication. Severe exposure may lead to convulsions and unconsciousness. Skin contact may causc a
drying rash (dermatitis).

Chronic Effects: Long-term chronic exposure may result in many blood disorders ranging {rom aplastic anemia (an inability to form blood cells)
to leukemia.

FIRST AID _ ) ‘

Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical
facility. Consult a physictan immediately.

Skin: Quickly remove contaminated clothing. Immediately rinsc with flooding amounts of water for at least 15 min. For reddened or blistered
skin, consult a physician. Wash affected area with soap and water. ) ) ]

Inhalation: Remove exposed person to fresh air. Emergency personnel should protcct against inhalation exposure. Provide CPR to support
breathing or circulation as necessary. Keep awake and transport to a medical facility.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. IT ingested. do not induce vomiting since aspiration may be
fatal. Call a physician immediately.

After first aid, get appropriate in-plant, paramedic, or community medical support,

Physician’s Note: Evaluate chronic exposure with a CBC, peripheral smear, and reticulocyte count for signs of myelotoxicity. Follow up any
early indicators of Icukemia with a bone marrow biopsy. Urinary phenol conjugates may be used for biological monitoring of recent exposure.
Acute management is primarily supportive for CNS depression.

Section 7. Spill, Leak, and Disposal Procedures

Spill/Leak: Design and practice a benzene spill control and countermeasure plan (SCCP). Noti fy safcty personnel. evacuate all unnecessary

personnel. eliminate all heat and ignition sources, and provide adequatc ventilation. Clcanup personncl should protect against vapor inhalation. eye

contact, and skin absorption. Absorb as much benzene as possible with an incrt. noncombustible material. For large spills. dike far ahead of spill

and contain liquid. Use nonsparking tools to place waste liquid or absorbent into closable containers for disposal. Keep waste out af confined

spaces such as sewers, watersheds, and watcerways because of explosion danger. Follow applicable OSHA regulations (29 CFR 1910.120).

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state. and local regulations.

EPA Designations

Listed as a RCRA Hazardous Waste (40 CFR 261.33), Hazardous Waste No. U019

Listed as a CERCLA Hazardous Substance® (40 CFR 302.4), Reportable Quantity (RQ): 1000 Ib (454 kg) [* per Clean Water Act, Sec. 307 (a).
311 (b)(4), 112; and per RCRA, Sec. 3001] )

SARA Extremely Hazardous Substance (40 CFR 355): Not listed

Listed as SARA Toxic Chemical (40 CFR 372.65)

OSHA Designations o

Listed as an Air Contaminant (29 CFR 1910.1000, Tables Z-1-A and Z-2)

Section 8. Special Protection Data

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 191 0.133).
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces-
sary, wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills. reactor vessels, or storage tanks), wear an
SCBA. Warning' Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

Other: Wear impervious gloves, boots. aprons, and gauntlets to prevent skin contact. . _
Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations at least below the OSHA PELs
(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source!'*»
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities:
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lensés concentrate, irritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing, ,

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before cating, drinking,
smoking, using the toilet, or applying cosmetics.

Section 9. Special Precautions and Comments

Storage Requirements: Store in tightly closed containers in a cool. dry. well-ventilated arca away from all heat and ignition sources and
incompatible materials. Caution! Berizene vapor may form explosive mixtures in air. To prevent static sparks. clectrically ground and bond all
containers and equipment used in shipping. recciving, or transferring operations in production and stofage arcas. When opening or closing
benzene containers, use nonsparking tools. Keep fire extinguishers readily avaitable.

Engineering Controls: Because OSHA specifically regulaics benzene (29 CFR 1910.1028), educate workers about its potential hazards and
dangers. Minimize all possible exposures to carcinogens. If ‘possible, substitute less toxic solvents for benzene; use this material with extreme
caution and only if absolutely essential. Avoid vapor inhalation and skin and cye contact, Use only with adequate ventilation and appropriate
personal protective gear. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation.
Designate regulated areas of benzene use (sec legend in the box below) and label benzene containers with "DANGER. CONTAINS BENZENE.
CANCER HAZARD " ]

Other Precautions: Provide preplacement and periodic medical examinations with emphasis on a history of blood disease or previous exposure.

Transportation Data (49 CFR 172,101, .102)

DOT Shipping Name: Benzene (benzol) IMO Shipping Name: Benzene DANGER

DOT Hazard Class: Flammable liquid IMO Hazard Class: 3.2 BENZENE

ID No.: UNI1114 ID No.: UNI 114 CANCER HAZARD

DOT Label: Flammable liquid IMO Label: Flammable liquid FLAMMABLE-NO SMOKING

DOT Packaging Exceptions: 173.118 IMDG Packaging Group: 11 AUTHORIZED PERSONNEL ONLY
DOT Packaging Requirements: 173.119 . RESPIRATOR REQUIRED

MSDS Collection References: 1. 2, 12, 26, 73, 84-94, 100, 101, 103, 109, 124, 126, 127, 132, 134, 136, 138, 139, 143 o

Prepared by: MJ Allison. BS; Industrial Hygicne Review: DJ Wilson, CIH. Medical Review: MJ Upfal, MD, MPH; Edited by: JR Stuart, MS 4
Copyright © 1990 by Genium Publishing Corparation Any 1 use or feproduction withou! the publisher's permission is prohibited Judgmer 85 to the suitability of infonmation heréin for the purchaser’s purposcs
wre ily the purchaser's respansibiliry Although reasomabic care has bieen taken in the preparation of such mf ; Genwim Publishing Corporati ds o warranties. makes fio representations, and assumes
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Schenectady, NY 12304-4690 USA Cadmiam Metal/Powder
(518) 377-8854 Issued: 9/77 Revision: D, 5/93

Section 1. Mat’er_i;i_l Identification

Cadmium Metal/Powder (Cd) Description: Occurs naturally in the mineral greenockite (cadmium sulfide). This
form is rare and most cadmium is obtained by extraction from other ores containing it as a mineral (lead, copper,
and zinc). Zinc sulfide ores are the main source; by direct distillation or recovery from the electrolytic process. Used
in clectroplating other metals, fire protection systems, nickel-cadmium storage batteries, power transmission wire,
TV phosphors. pigments for ceramic glazes, machinery enamels, baking enamels, photography and lithography,
selenium rectifiers, electrodes fqr cadmium-vapor lamps, and photoelectric cells; as-a fungicide and a Weston
standard cell control of atomic fission in nuclear reactors.

Other Designations: CAS No. 7440-43-9, colloidal cadmium.

Manufacturer: Contact your supplier/distributor. Consult latest Chemical Week Buyers’ Guide™ for suppliers list.

Cautions: Cadmium is a highly toxic metal. Symptoms may be delayed several hours and include pulmonary
edema (fluid in lungs) which can be fatal. Chronic effects include kidney damage. Cd is considered a carcinogen
by several government agencies. The powder is pyrophoric and presents a significant fire/explosion hazard. *Chronic effects  PPE-Sec. 8

Section 2. Ingredients and Occupational Exposure Limits

Cadmium, ca 100% ;

1992 OSHA PEL 1993-94 ACGIH TLVs 1992 Toxicity Datat
8-hr TWA: 5 pg/m? TWA: 0.01 mg/m’ (total dust), Class A2 carcinogen Human, inhalation, LC, : 39 mg/m*/20 miin caused

. TWA: 0.002 mg/m? (respirable fraction) cardiac changes, thrombosis, and respiratory depression.
;;5;1_0155“" ;)ECALJ 7 Rat, oral, LD: 225 mg/kg; details not reported.

215 0r 50 pg/m 1991 DFG (.Germany) MAK Woman, inhalation, LC,: 129 pg/m? for 20 continuous
1990 IDLH Level None established years produced lung tumors.
50 mg/m? , Man, TCy,: 88 pg/m®/8.6 years caused kidney and ureter
1992 NIOSH REL toxicity with protein in the urine.

Carcinogen, keep as low as possible

* Separate engineering control limit: to be achieved in processes and work places where it is not possible to achieve the PEL through engineering and work practices
alone. The SECAL for Cd is 15 or 50 pg/m’ depending on the processes involved. See Federal Register 57 (178): 42222, Table VIII-B1, 9/14/92.
1See NIOSH, RTECS (EU9800000), for additional mutation, reproductive, tumorigenic, and toxicity data,

Section 3. Physical Data

Boiling Point: 1409 F (765 C) Density: 8.642

Melting Point: 610 F (321 C) Water Solubility: Insoluble

Vapor Pressure: 0.095 mm Hg at 609.6 F (320.9 C) Other Solubilities: Soluble in nitric (rapidly), hydrochloric (slowly), and
Refraction Index: 1.13 other acids. The solid is soluble in ammonium nitrate solution, but the
Mohs Hardness: 2.0 powdered form undergoes an explosive reaction.

Molecular Weight: 112.4
Appearance and Odor: Silver-white, blue-tinged, lustrous, odorless, soft metal that is easily cut with a knife. The powder is grayish-white.

Section 4. Fire and Explosion Data

Flash Point: None reported [ Autoignition Temperature: None reported | LEL: None reported | UEL: None reported

Extinguishing Media: The solid metal is not flammable, but the finely divided powder is pyrophioric. As a rule, the more finely divided the
powder is, the greater the potential for explosion, Use carbon dioxide, dry chemical, or sand. Unusuat Fire or Explosion Hazards: Processes that
create cadmium dust such as cutting, grinding, or welding presenta serious explosion hazard in presence of ignition sources. Avoid creation of
cadmium dust clouds. Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition products, wear a self-contained
breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Do not release runoff from fire control
methods to sewers or waterways; dike for proper disposal.

Section 5. Reactivity Data _ _
Stability/Polymerization: Cadmium casily tarnishes in moist air as it is oxidized to cadmium oxide. The solid is stable in dry air. The powder is

- pyrophoric. Cd becomes brittle at 176 F (80 C). Hazardous polymefization cannot occur. Chemical Incompatibilities: Include ammonium nitrate
{(powderced Cd), hydrazoic acid, tellurium, zinc, ammonia, sulfur, selenium, nitryl fluoride, and oxidizing agents. Conditions to Avoid: Creation of
Cd dust clouds, exposure to heat and ignition sources, and contact with incompatibles. Hazardous Prodicts of Decomposition: Thermal oxidative
decomposition of Cd can produce toxic cadmium oxide (CdO) fumes.

Section 6. Health Hazard Data 7
Carcinogenicity: The following agencics list Cd as a carcinogen: IARC Class 2A (probably carcinogenic in humans),"®) NTP Class 2 (reasonably
anticipated to be a carcinogen).!'%® and NIOSH Class X (carcinogen defined without further categorization).(8 ACGIH TLV-A2 (suspected human
carcinogen).!'*3 EPA-B1 (Probable human carcinogen) and DFG MAK-A2 (unmistakably carcinogenic in animal experimentation only).('3)
Summary of Risks: Dust or fume inhalation generally results in acute symptoms delayed up to 24 hr. Effects include a flu-like syndrome similar to
metal fume fever with chills, fever. and muscle pain in the back and limbs. Pulmonary edema (fluid in lungs) can develop after severe exposure and
may result in death. If victim récovers, residual changes may include lung fibrosis (thickening) and vascular changes. Long-term exposure to Cd
damages the liver and kidneys (accumulates, half-life = 7 to 30 yr). Proteinuria (protein in urine) of low molecular weight is the first sign of tubular
dysfunction. Excess urinary glucose is also seen. Bone demineralization similar to osteoporosis (decreased bone density)...

Continite on next page
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Section 6. Health Hazard Data, cont_inued

occurs not as a direct effect of Cd exposure, but indirecily by altering kidney regulation of calcium and phosphorus which are needed for strong,
healthy bones. Some studies show a correlation between anemia (low hemoglobin in blood) and high Cd levels. Selenium (Se) and zinc (Zn) appear
ta.suppress Cd toxicity; Se binds up Cd, preventing it from entering body tissue and Zn may compete for the same metabolic site. Medical Condi-
tions Aggravated by Long-Term Exposure: Kidney, blood, or respiratory disorders. Target Organs: Blood, kidney, liver, respiratory system.

Primary Entry Routes: Inhafation, ingestion. Acute Effects: Inhalation may cause irfitation of the eyes, nose, and throat, nausea and vomiting,

Eyes: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously with flooding amounts of
water until transported to an emergency medical facility. Consult a physician immediately.

Skin: Quickly remove contaminated clothing. Wash exposed area with soap and water.

Inhalation: Remove exposed person ta fresh air and support breathing as needed.

Ingestion: Never give anything by motith to an unconscious or convulising person. Corttact a poison control center. Unless otherwise advised, have
that conscious and alert person drink 1 to 2 glasses of water to dilute. Do not induce vomiting because of cadmium’s irritating nature.

Note to Physicians: 8-2 microglobulin excretion of > 200 Hg/g creatinine indicates kidney dysfunction as does a refal cortex [Cd] of 180 to 220
Hg/g of wet kidney cortex. Blood Cd levels are #or indicative of exposure.

OSHA regulations (29 CFR 1910.120). ‘

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
EPA Designations ‘

Listed as a RCRA Hazardous Waste (40 CFR 261.24): D006, Characteristic of Toxicity; regulatory level = 1.0 mg/L

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quanitity (RQ), 10 Ib (4.54 kg)t [* per CWA, Sec. 307(a))
SARA Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed '

Listed as a SARA Toxic Chemical (40 CFR 372.65)

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1027)

t No reporting of releases of this substance is required if the diameter of the.pieces of the solid metal is equal to or exceeds 100 pm (0.004 in.)

Section 8. Special Protection Data

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910. 133). Because
contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice prior to respirator selection and use.
Follow OSHA respirator regulations (29 CFR 1910. 134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For any detectable concen-
tration, use a SCBA or supplicd air respirator (with auxiliary SCBA) with a full facepiece operated in pressure-demand or other positive-pressure

maode. For emergency or nonroutine operations (cleaning spills, reactor vessels, aor storage tanks), wear an SCBA. Warning! Air-purifying respira-
tors do not protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory protection program that
includes at least: medical certification, training, fit-testing, periodic environmerital monitoring, maintenance, inspection, cleaning, and convenient,
sanitary storage areas. Other: Wear gloves, boots, aprons, and gauntlets to prevent Cd dust from contacting skin. Ventilation: Provide general and
local exhaust ventilation systems to maintain airborne concentrations below the OSHA PEL or SECAL (Sec. 2). Lunchroom facilities should not
have concentrations above 2.5 jig/m? at any time. Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work
area by controlling it at its source.(1) Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers,
and washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes; launder before reuse. Remove Cd from
shoes and clean PPE. Comments: Never eat, drink, or smoke in work areas, Practice good personal hygiene after using Cd, especially before eating,
drinking, smoking, using the toilet, or applying cosmetics.

Section 9. Special Precautions and Comments

Cadmium's carcinogenicity. Transportation Data (49 CFR 172.101)
DOT Shipping Name: Poisonous solids. n.o.s.*. Packaging Authorizations Quantity Limitations
Pyrophoric metals, n.o.s.t a) Exceptions: 173.153*, Nonet a) Passenger Aircraft or Railcar: 100 kg*,
DOT Hazard Class: 6.1*, 4.2t b) Non-bulk Packaging: 173.213%, .187¢ Forbiddent
i 1D No.: UN2811*, UN1383+ ¢) Bulk Packaging: 173.240*, .242¢ b) Cargo Aircraft Only: 200 kg*. Forbiddent

: DOT Packing Group: [11*, [+ )
: DOT Label: Keep away from food®, Spontancously Combustiblet

Storage/Handling Requirements: Store in a cool, dry, well-ventilated area away from heat, ignition sources, and incompatibles. Do not allow
cadmium dust to build up in storage arca. ] _

Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventitation to control airborne contaminants and
to maintain concentrations at the lowest practical level. :

Administrative Contrals: Prohibit workers from removing Cd from protective clothing and equipment by blowing, shaking, or any other means
that disperses Cd into the air. Employees must not enter eating facilities while wearing PPE unless it is vacuuried with a HEPA. Consider preplace:
ment and periodic medical exams of exposed workers emphasizing the blood, kidneys, liver, and respiratory system. Educate workers on

Vessel Stowage Requirements

Special Provisions (172,102): —*, B11+ a) Vessel Stowage: A*, Dt
* Solid metal, t Powder b) Other: -

MSDS Collection References: 26,73, 100, 101, 103, 124,126, 127, 132, 133, 136, 139, 148, 159, lé?, 169, 183, 185, 186
Prepared by: M Gannon, BA! Industrial Hlygiene Review: PA Roy, MPH, CIH; Medical Review: TW Thoburn, MPH, MD

Copyright © 1953 by Genium Publishing Corporation Asy ial use of reproduction without the publisher's permission is prohibited. Judgments as to the suitability of information herein for the purchaser's purposes
are nccuun_ly the purchaser's fesponubility Although reasonable care has been taken in the-preparation-of such information, Genjum Publishing Corporation extends no warrantics, makes 70 representations, and assumes
ws responsibility as to the accuracy or suttabihity of such information for spptication to the purchaser's i ded purpose or fir consequences of its use




Material Safety Data Sheets Collection:

Genium Publishing Corporation
@ 1145 Catalyn Street Sheet No. 83
' Schenectady, NY 12303-1836 USA Chromium Metal/Powder
(518) 377-8854

Issued: 3/81 Revision: A, 11/89

Section 1. Material Identification

30

Chromium Metal/Powder Description: Obtained from chrome ore, chromite (FeCr,0,), by electrolysis of chromium
solutions, by direct reduction (ferrochrome), and by reducing the oxide with finely divided carbon or aluminum. Used for
chromeplating other metals; for greatly increasing metal resistance and durability; in manufacturing chrome-steel or
chrome-nickel-steel alloys (stainless steel); as a constituent of inorganic pigments; as protective coating for automotive
and equipment accessories; and in nuclear and high-temperature research,

Other Designations: Chrome; Cr; CAS No. 7440-47-3.

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guide (Genium ref. 73)

for a suppliers list.

I Genium
4
|
|
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* Sec. 8

Section 2. Ingredients and Occupational EXposure Limits

Chromium metal/powder, ca 100%
OSHA PEL ACGIH TLYV, 1988-89* NIOSH REL, 1987 Toxicity Data}

carcinogen).

pounds.

8-hr TWA: I mg/m*  TLV-TWA: 0.5 mg/m’ 8-br TWA (for chromium metal Rat, implant, TD, : 1200 pg/kg body weight
and insoluble salts): 1 mg Cr/m’ administered intermittently over six weeks

* This TLV is applicable to Cr*? and Cr** compounds. For water solublc and water-insoluble Cr*s, the 8-hr TWA is 0.05 mg Cr **/m’. Certain water-insoluble Cr*¢
compounds (zinc chromate, calcium chromate, lead chromate, barium chromate, strontium chromate, and sintered chromium trioxide) are designated as Ala (human

! The NIOSH REL (i0-hr TWA) for carcinogen Cr** compoinds is 1 pg/m’; for noncarcinogenic Cr** compounds (inctiding chromic acid), the RELs (10-hr TWAs)
are 25 pg/m’* and 50 ug/m* (15-min ceiling ). The noncarcinogenic compounds include mono- and dichromates of hydrogen, cesium, sodium, lithium, potassium,
rubidium, ammonia, and Cr** (chromic acid anhydride). Any and all Cr** materials excluded from the noncarcinogenic group above are carcinogenic Cr** com-

1 See NIOSH, RTECS (GB4200000), for additional data with references to tumorigcn_i}; effects,
Section 3. PhysicalData: =~ - e '

Boiling Point; 4788 F (2642 C) T Atomic Weight: 51.996 g/mol

Vapor Density (Air = 1): 1.79
Appearance and Odor: Steel-gray, lustrous metal; no odor.

Melting Point: 3452 F (1900 C) Specific Gravity (H,0=1at39 F(4 C)):7.2at68 F 20 ©)
Vapor Pressure: | mm Hg at 2941 F (1616 C) Water Solubility: Insoluble

Section 4. Fire and Explosion Data

Flash Point: None reported Autoignition Temperature: Cloud, 1076 F (580 C), dust  |LEL: Dust cloud explosion,
_layer, 752 F (400 C) 0.230 oz/ft*

UEL: None reported

Extinguishing Media: Use dry chemical or sand.
while chromium dust suspended in CQ, is ignitable and explosive when heated.

positive-pressure mode.

_*One hundred percent of dust goes through a 74-um sicve. A 140-mJ spark can ignite a dust cloud.

Unusual Fire or Explosion Hazards: Particle size and dispersion in air determine reactivity. Chromium powder explodes spontaneously in air,

Special Fire-fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in the pressure-demand or

Section 5. Reactivity Data

Stability/Polymerization: Chromium is stable when properly handled and stored. Hazardous polymerization cannot occur,

bromine pentafluoride.
Hazardous Products of Decomposition: Thermal oxidative decomposition of Cr can produce toxic chromium oxide fumes.

Chemical Incompatibilities: Chromium reacts readily with dilite, not nitric, acids to form chromous salts. It is soluble in acids (not nitric) and
strong alkalis. [ts powder is incompatible with strong oxidizing agents, including high O, concentration. Evaporation of mercury (Hg) from Cr
amalgam lcaves pyrophoric chromium. Finely divided Cr attains incandescence with nitrogen oxide, potassium chlorate, and sulfur dioxide.
Molten lithium at 18 C severely attacks Cr. Fased ammonium nitrate below 200 C reacts explosively and may ignite or react violently with

Copyright © 1989 Genium Publishing Corporation
Any cx 131 use or teproduction without the pablishers permission is prohibited
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Section 6. Health “Hazard Data

Carcinogenicity: The NTP and OSHA list chromium as a human carcinogen.
Summary of Risks: When ingested chromium is a human poison, with gastrointestinal (GI) effects. Chromium 3 (Cr*?) compounds show little or
no toxicity. Less soluble chromium 6 (Cr*%) compounds are suspected carcinogens and severe irritants of the larynx, nasopharynx, lungs, and skin
(Sec. 2). Chromic acid or chromate salts cause irritation of the skin and respiratory passage. Ingestion leads to severe irritation of the gastrointes-

histological fibrosis of the lungs, which may progress to clinically evident pneumoconiosis. Exposure to chromate dust and powder can cause skin
(dermatitis) and eve irritation (conjunctivitis).

Medical Conditions Aggravated by Long-Term Exposure: An incresed incidence of bronchogenic carcinoma occurs in workers exposed to
chromate dust.

Target Organs: Respiratory system.

Primary Entry: Inhalation, percutaneous absorption, and ingestion.

Acute Effects: Acute exposures to dust may cause headache, coughing, shortness of breath, pneumoconiosis, fever, weight loss, nasal irritation,
inflammation of the conjunctiva, and dermatitis.

Chronic Effects: Asthmatic bronchitis.

FIRST AID

Eyes: Flush immediately, including under the eyelids, gently but thoroughly with flooding amounts of running water for at least 15 min.

Skin: Brush off chromium dust. After rinsing affected area with flooding amounts of water, wash it with soap and water.

Inhalation: Remove exposed person to fresh air and support breathing as needed.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person slowly drink 1 to 2
glasses of water to dilute. Do not induce vomoting. A physician should evaluate all ingestion cases.

After first aid, get appropriate in-plant, paramedic, or community medical attention and support.

Physician's Note: Acute toxicity causes a two-phase insult: 1) multisystem shock due to gastrointestinal corrosivity and 2) hepatic, renal,
hematopoetic insult. Treatment should use ascorbic acid as a neutralizer with gastric lavage. If the ingestion is substantial, exchange transfusions
and/or consider hemodialysis. Treat allergic dermatitis with local cortisone or 10% ascorbic acid to reduce Cr'® to Cr*>. Ten percent EDTA in a
lanolin base applied every 24 hr helps heal skin ulcers.

Section 7. Spill, Leak, and Disposal Procedures ’ i '

Spill/Leak: Notify safety personne] of large spills. Cleanup personnel should wear protective clothing and approved respirators. Remove heat and
ignition sources. Provide adequate ventilation. Keep airborne dust at a minimum. Remove spills quickly and place in appropriate containers for
disposal or reuse.

Disposal: Reclaim salvageable metal. Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal,
state, and local regulations.

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1 )

EPA Designations

RCRA Hazardous Waste (40 CFR 261.33): Not listed

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 1 Ib (0.454 kg) [* per Clean Water Act, Sec. 307(a)]
SARA Extremely Hazardous Substance (40 CFR 355): Not listed

Listed as a SARA Toxic Chemical (40 CFR 372.65)

Section 8. Special Protection Data

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910. 133).
Respirator: Wear-a NIOSH-approved respirator if necessary. Wear an SCBA with a full facepiece when the particle concentration's upper limit is
50 mg/m’.

Warning: Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

Other: Wear impervious rubber gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact.

Ventilation: Provide gencral and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA standard

(Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by eliminating it at its source (Genium
ref. 103).

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area; soft lenses ‘may absorb, and all lenses concentrate, irritants. Launder
contaminated clothing before wearing. Remove this material from Yyour shoes and equipment.

Comments: Never eat, drink, or smoke in work areas. Practice good personal hiygiéne after using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics.

Seét-xong Special Precautions and Comments

Storage Requirements: Store material in cool, dry, well-ventilated area separate from acids and oxidizing agents. Seal and protect containers
from physical damage. Keep away from heat or ignition sources.

Engineering Controls: Avoid dust inhalation. Practice good housckecping (vacuuming and wet sweeping) to minimize airborne particulates
and to prevent dust accumulation. Use nonsparking tools and ground electrical equipment and machinery.

Transportation Data (49 CFR 172.101, .102): Not listed

MSDS Collection References: 1. 2, 36, 38, 80, 87, 88, 89, 100, 109, 124, 126

Prepared by: MJ Allison, BS: Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Hardies, MD M8
Capyright © 1989 by Genium Publishinyg Corporation Any 3 mmercial use or reproducti ithout the ﬁlh[iqhefs permission is prohibited Judgments as to the suitability of information herein for the purchaser's purposes
are necessarnily the purchaser's responsibility Although reasonable care has been tken in'the preparation of such info ion, Genium Publishing C: o ds no warranfics, makes no representations, and assumies
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Material Safety Data Sheets Collection;

Genium Publishing Corporation
@ 1145 Catalyn Street Sheet No. 162
Schenectady, NY 12303-1836 USA Copper
(518) 377-8854

Issued: 12/85 Revision: A, 8/90

Section 1.” Material Identification 32

Copper (Cu) Description: Widely distributed in nature in elemental state, arsenites, sulfides, chlorides, and carbonates. R
Prepared by crushing, grinding, and concentrating copper ores by flotation and leaching or by smelting copper ore I
concentrates to yield a blister (96 to 98%) copper which is-electrolytically refined to yield 99.9+% copper. Copperisthe S
most widely used structural metal, next to iron and aluminum. Used in electric wiring; switches, heating, plumbing, K
roofing, and building construction; alloys (brass, bronze, Monel metal, beryllium-copper); coins; chemical and pharmaceu-
tical machinery; electroplated protective coatings and undercoats for nickel, chromium, zinc, etc., cooking utensils; insecti-
cides; antifouling paints; and as a catalyst. Copper whiskers are used in thermal and electrical composites. Copper flakes

are used as insulation for liquid fuels. _

Other Designations: CAS No. 7440-50-8, bronze powder, copper slag-airborne, copper slag-milled.

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Biyers' Guide™ for a suppliers list.

Cautions: Copper may be toxic throigh contact, inhalation, and ingestion. It may cause skin and eye irritation and metal fume fever.

Copper is not considered a fire hazard, but fine particles may burn in air.

Genium

(=2

Section 2. Ingredients and Occupational Exposd

Copper, ca 100%
1989 OSHA PELs 1989-90 ACGIH TLVs 1988 NIOSH REL 1985-86 Toxicity Datat
8-hr TWA: | mg/m’* TLV-TWA: 1 mg/m** None established Human, oral, TD, : 120 pg/kg affects the gastrointestinal tract
8-hr TWA: 0.1 mg/m*t  TLV-TWA: 0.2 mg/m’t (nausea or vomiting)
Rat, oral, TD, : 1210 pg/kg (35 weeks prior to tnating) affects
fertility (pre- and post-implantation mortality)
* Copper dusts and mists, as Cu.
1 Copper fume,

{ See NIOSH, RTECS (GL5325000), for additional

and toxicity data.

reproductive, tumorigenic

Section'37Physical:Dat i e
Boiling Point: 4703 F (2595 C) Molecular Weight: 63.546
Melting Point: 1981 F (1083 C) * Density/Specific Gravity: 8.94

Vapor Pressure: | mm Hg at 2962 F (1628 C) Water Solubility: Insoluble

Appearance and Odor: Solid, various shapes, odorless, red/brown-colored metat or powder. Copper is ductile, tough, and easily worked. It is
very resistant to corrosion, but readily attacked by alkalies.

Section 4. Fire and Explosion Data o

Flash Point: None reported | Autoignition T¢m|;e|;n re: None reportcd | LEL: None réportcd | UEL: None reported

Extinguishing Media: Usc extinguishing media appropriate to the surrounding fire since copper does not bumn. Finely divided copper bums in
air, and in extreme cases ignites spontaneously. ' .

Unusual Fire or Explosion Hazards: Liquid copper explodes on contact with water. High concentrations of fine copper particles in the air may
present an explosion hazard.

Specisl Fire-fighting Procedures: Since fire may produce toxic fumes, weara self-contained breathing apparatus (SCBA) with a full facepiece
operated in the pressure-demand or positive-pressure mode and a fully encapsulating suit.

Section S. Reactivity Dat: S ,

Stability/Polymerization: Copper is stable at room temperature in closed containers under normal storage and handling conditions. However, on
long standing, a white, highly explosive peroxide. deposit may form. Copper's vapors are uninhibited and may form polymers in vents and flame
arresters.

Chemical Incompatibilities: Copper reacts violently with ammonium nitrate, bromates, iodates, chlorates, ethylenc oxide, hydrazoic acid,
potassium oxide, dimethyl sulfoxide + trichloroacetic acid, hydrogen peroxide, sodium peroxide, sodium azide, sulfuric acid, hydrogen sulfide +
air; and lead azide. A potentially explosive reaction occurs with actylenic compounds. Copper ignites on contact with chlorine, fluorine [above
250 F (121 C)), chlorine trifluoride, and hydrazinium nitrate [above 158 F (70 C)). Itisalso incompatible with 1-bromo-2-propyne; an incan-
descent reaction occurs with potassium dioxide.

Conditions to Avoid: Avoid prolonged exposure to air and moisture. On €xposure to moist air, copper slowly converts to the carbonate.
Hazardous Products of Decompoesition: Thermal oxidative decomposition of copper can produce metallic oxides (copper fumes).

Copyright © 1990 Genium Publishing Corporation.
Any zrcial use or reproduction without the publisher's permission is prohibited.
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Séction'65Health :Hazard :Datazv i R i AR PR
Carcinogenicity: The NTP, IARC, and OSHA do not list ¢ ogen. Experimental studies show tumorigenic and teratogenic effects

in laboratory animals. _
Summary of Risks: Copper is a necessary human nutrient, excessive intake levels of which the kidneys normally eliminate. In individuals with
kidney disease or, rarely, Wilson's disease (abnormal retention and storage of copper in the body that damages the liver, kidneys, brain, blood,
bones, and endocrine giands), copper levels may accumulate. Significant industrial exposure to copper occurs mainly through inhalation of fames
during welding, smelting, or refining operations; or through exposure to copper dusts and mists during mining, extracting, refining, or manufactur-
ing processes. Copper particles may irritate, discolor, and damage eyes. Exposure to copper salts in many applications is potentially toxic. Copper
dusts, fumes, and salts may irritate the upper respiratory tract. Long-term exposure may ifritate the skin and discolor the skin or hair.

Medical Conditions Aggravated by Long-Term Exposure: Individuals with impaired pulmonary or renal function should avoid exposure,
Target Organs: Respiratory system; skin, eyes, liver, kidneys. '

Primary Entry Routes: Inhalation, ingestion.

Acute Effects: Inhalation of copper fumes may give rise to metal fume fever (after an incubation period of about 5 hr), an allergic reaction with
flu-like symptoms—high temperature, metallic taste, nausea, coughing, general weakness, muscie aches, and exhaustion. These symptoms usually
disappear within 24 hr. Direct contact with copper causes skin and (less often) eye irritation, and itching of the linings of the nose, mouth, and res-
piratory tract. Exposure to copper dust may causea greenish-black skin discoloration. Copper ingestion causes nausea, vomiting, abdominal pain,
and diarthea. Ingestion of large doses may cause stomach and intestine ulceration, jaundice, and kidney and liver damage.

progressive condition is eventually fatal.
FIRST AID

Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical
facility. Consult a physician immediately.

Skin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a
physician. Wash affected area with soap and water.

Inhalation: Remove exposed person to fresh air and support breathing with artificial respiration.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. If ingested, have that conscious person drink 1 to 2 glasses of
water, then induce vomiting.

After first aid, get appropriate in-plant, paramedic, or community medical support. )

Physician's Note: A blood count shows leucocytosis if an individual has metal fume fever. Consider chellation with penicillamine or BAL
(British Anti-Lewisite or dimercaprol) for chronic intoxication.

Section 7:Spill, Leak, and Disposal Procedires’

rocedures:: T
Spill/Leak: Notify safety personnel, remove all heat and ignition sources, and provide adequate ventilation. Avoid creating dusty conditions.
Cleanup personnel should protect against vapor inhalation and skin and eye contact. Cleanup methods such as vacuuming (with the appropriate
filter) or wet mopping minimizes dust dispersion. Absorb liquid containing copper with vermiculite, dry sand, or other inert materials. Place in ap-
propriate containers for disposal. Follow applicable OSHA regulations (29 CFR 1910.120). )
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
EPA Designations
RCRA Hazardous Waste (40 CFR 261.33): Not listed ,
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 5000 Ib (2270 kg) [* per Clean Water Act, 307(a)}
SARA Extremely Hazardous Sabstance (40 CFR 355): Not listed
Listed as a SARA Toxic Chemical (40 CFR 372.65)
OSHA Designations
Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

Section 8. Special Profection Data

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSﬁA eyé~ and faqc-protéctiori regulja_tions :(2.9 CFR 1910.133).
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910. 134) and, if neces-
sary, wear a NIOSH-approved respirator. Some recommendations follow. For copper dust and mists greater than 50 mg/m?, wear a high-efficiency

particulate respirator, a supplied-air respirator, or an SCBA, all with a full facepiece. For copper dust and mists greater than 2000 mg/n?’, wear a
supplied-air respirator equipped either with a full facepiece operated in pressure-demand or positive-pressure mode or with a hood in continuous-
flow mode. For copper fumes over 100 mg/m’, wear either a powered air-purifying respirator with a high-efficiency filter, or a supplied-air
respirator equipped either with a full facepiece operated in pressure-demand or positive-pressure mode or with a hood in continuous-flow mode.
Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.

Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent prolonged or repeated skin contact. Eye and face protection is required
when grinding, welding, cutting, or remelting. Protect skin from molten metal and radiant heat when melting scrap. Machine tarnings may also
present a laceration hazard. When handling oil-contaminated copper, wear rubber gloves to prevent skin contact.

Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below OSHA PELs and ACGIH
TLVs (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its source{!'*®
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
material from your shoes and equipment, Launder contaminated clothing before wearing. )

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics.

Section 9. Special Precautions and Comments

Storage Requirements: Store copper in tightly closed contamers in a cool, dry, well-ventilated area. Avoi
Engineering Controls: Avoid dust and fume inhalation and direct contact with skin and eyes. Use only with adequate ventilation and appropriate

individuals with chronic respiratory disease or Wilson's disease.
Transportation Data (49 CFR 172.101, -102): Not listed

MSDS Collection References: 26, 38, 73, 84, 88, 89, 100, 101, 103, 109, 124, 126, 127, 132, 133, 134, 136, 138, 139, 143, 144

Prepared by: MJj Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: W Silverman, MD: Edited by: JR Stuart, MS 1

€ opyright O 1990 by Genium Publishing Corporation Any ial use or reproduction without the publisher's dermission is prohibited. Judgr 1 10 the suitability of information hérein for the purchaser’s purposes
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One Genium Plaza :
@ Schenectady, NY 12304-4690 . . MSDS No. 155
(518) 377-8854 DDT (chhlorodlphenyltnchIoroethane)
o . Date of Preparation: 10/93 _
Section 1 - Chemical Product and Company Identification 42

Product/Chemical Name: ... DDT (DichIorodiphenyltrichloroethane)
Chemical Formula: .............. (CICgH4)CHCCl3
CASNO.: oo, 50-29-3

Synonyms: Agritan; 2,2-bis(p-chlorophenyl)-1,1.1 -trichloroethane; chlorophenothan; Citox; dichlorodiphenyltrichloroethane;
Dicophane; diphenyltrichloroethane; Genitox; Kopsol; NCI-C00464; Neocid; Pentech; trichlorobis (4-chlorophenyl) ethane;
1,1'<(2,2,2-trich loroethylidene)bis(4-chlorobenzene), Zerdane.

Derivation: Prepared by condensing chloral or chloral hydrate with chlorobenzene in presence of sulfuric acid.

General Use: One of the most widely used contact insecticides from 1945 until its ban in 1972. Although banned in the U.S.
(except for such uses as emergency health situations and for controlling body lice), it is still widely used in the tropics for control
of vector-carrying diseases such as malaria, yellow fever, dengue, filariasis, louse-bome typhus, and louse-borne relapsing fever.

Section 2 - Composition / Information on Ingredients

DDT: pp'DDT 70% wt + o’5'DDT 30% wt (technical grade)
Trace Impurities: DDD, DDE

OSHA PELs NIOSH REL DFG (Germany) MAK (skin)

8-hr TWA: 1 mg/m3 (skin) 10-hr TWA: 0.5 mg/m3 TWA: 1 mg/m3 (total dust)

ACGIH TLVs Cr:;»:, rg‘il)mlt of quantitation: 0.1 C:ge%(t)sry [I1: Substances with systemic
TWA: | mg/m3 Onset of effect: > 2 hr.

g:,[' H Level Peak Exposure Limit: 10 mg/m3, 30

min. average value, 1/shift

* Ca = Carcinogen

7 Section 3 - Haiards Identification

“rawrrte Emergency Overview fsrararsy “l;'l':l‘(’“
DDT is a white to gray, crystalline solid. Although it has been banned in the U.S. because of its persistence in Scale
the environment and potential for bioaccumulation, DDT has not produced toxicity in workers who either R I
manufactured or used it (even over many years). However, this lack of toxicity is based on inhalation and [ 3
skin absorption. If DDT is ingested, especially in large amounts, central nervous system effects will occur s It
with possible liver damage. DDT is considered a confirmed animal carcinogen and a suspected human K 2
carcinogen. : *Ski
in
Potential Health Effects abmon
Primary Entry Routes: Inhalation, ingestion, skin contact. H 2t
Target Organs: Central nervous systern, liver, skin, peripheral nervous system. F 2
Acute Effects R 0
Inhalation: Inhalation does not appear to cause toxicity beyond that of minor mechanical irritation.
Eye: Exposure to 423 mg/m3/ 1 hr/day for 6 days caused eye ifritation. tchronic
Skin: Skin absorption may occur from some DDT solutions, but degree of absorption will depend on the solvent effects
involved. Aqueous solutions and the powder or crystals are not easily absorbed. PPE +
Ingestion: DDT can cause a variety of central nervous system effects if ingested. Large doses generally result in ¥scc. 8

vomiting, while smaller doses cause symptoms within 2 to 3 hr post-ingestion. Symptoms include tingling of the lips, tongue,
and face; malaise; headache; sore throat; fatigue; tremors of the head, neck, and eyelids; apprehension; ataxia; and confusion.
Convulsions and paralysis of the hands is possible in severe exposures (if vomiting does not occur). Vital signs are usually
normal, but in severe poisonings, the pulse may be irregular and abnormally slow. Based on animal studies, it is expected that
ventricular fibrillation and sudden death can occur at any time during acute poisoning. Recovery from acute poisoning generally
occurs within 24 hr except in the most serious cases.

Carcinogenicity: DDT is considered a suspected human carcinogen by several govemmental agencies. IARC-2B (possibly
carcinogenic to humans, limited evidence in humans in the absence of sufficient evidence in experimental animals), NTP-2
(reasonably anticipated to be a carcinogen: limited human evidence or sufficient animal evidence), EPA-B2 (sufficient animal
evidence; inadequate human evidence), and NIOSH-X (carcinogen defined without further categorization)

Medical Conditions Aggravated by Long-Term Exposure: Possibly, disorders of the central nervous system and liver.
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MSDS No. 155 DDT (Dichlorodiphenyltrichloroethane) 10/93

Chronic Effects: There are conflicting reports on whether or not DDT produces chronic effects in humans. Although it is well
established that chronic exposure in experimental animals produces effects including liver damage, CNS degeneration,
dermatitis, weakness, convulsions, coma, and death, these effects are not confirmed in humans. Liver cancer is confirmed in
animals, but has not been documented in humans. These conflicting reports appear due to the lack of documented chronic
toxicity in workers and data showing that DDT and its metabolites are retained in the body fat for long time periods, thus
providing a basis for the possibility of chronic toxicity.

Other: Solvents such as kerosine are added to DDT as a vehicle and, depending on the type involved, may be more toxic than
DDT itself.

Section 4 - First Aid Measures

Inhalation: Remove exposed person to fresh air and support breathing as needed.

Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously
with flooding amounts of water until transported to an emergency medical facility. Consult a physician immediately.

Skin Contact: Quickly remove contaminated clothing. Rinse away any loose material and wash exposed area with soap and water.
For reddened or blistered skin, consult a physician. Carefully dispose of contaminated clothing because it may pose a fire hazard.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the
poison control center advises otherwise, have the conscious and alert person drink | to 2 glasses of water to dilute. Do not
induce vomiting. Gastric lavage should be performed promptly.

After first aid, get appropriate in-plant, paramedic, or community medical support,

Notes to Physicians: Effects may be delayed; keep under observation. ‘ :

Special Precautions/Procedures: Amobarbital or pentobarbital is recommended for the relief of central neurological
manifestations; tribromoethanol and paraldehyde are recommended for al laying prolonged convulsions.

_Section 5 - Fire-Fighting Measures

Flash Point: DDT itself is noncombustible but is dissolved in a variety of solvents. The average quoted Flash Genium
Pointis 162 F(72.2 C) although the specific vehicle is not identified.

Flash Point Method: CC

Autoignition Temperature: None reported

LEL: None reported

UEL: None reported »

Flammability Classification: Class IITA Combustible Liquid (varies depending on vehicle)

Extinguishing Media: For small fires, use dry chemical, water spray, or regular foam. For large fires, use
water spray, fog, or regular foam.

Unusual Fire or Explosion Hazards: Container may explode in heat of fire.

Hazardous Combustion Products: Chloride fumes and carbon oxide gases.

Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways. Fight fire from maximum
distance. Stay away from ends of tanks.

Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Structural fire fighters'
protective clothing is ror effective.

Section 6 - Accidental Reléaée Measures

Spill /Leak Procedures: Notify safety personnel, isolate area, deny entry, and stay upwind. Shut off all ignition sources.
Cleanup personnel should protect against contamination.

Small Spills: For dry spills, carefully scoop up material or vacuum (with an approved filter). Damp mop any residue. For small
solution spills, take up with earth, sand, vermiculite, or other absorbent material and place in suitable containers for disposal.

Large Spills
Containment: Dike far ahead of liquid spill for later reclamation or disposal. Do not release into sewers or waterways,
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910.120).

Section 7 - Handling and Storage

Handling Precautions: Use non-sparking tools to open containers. Keep dry chemical extinguishers on hand in case of fire.
Storage Requirements: Prevent physical damage to containers. Store in a cool, dry, well-ventilated area away from heat,
ignition sources, and incompatibles (Sec. 10). Do not store in aluminum or iron containers. '

Section 8 - Exposure Controls / Personal Protectionﬁ

Engincering Controls: To prevent static sparks, electrically ground and bond all equipment used with and around DDT.

Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations below OSHA PEL
(Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at
its source. (103)

Administrative Controls: Consider preplacement and periodic medical exams of exposed workers with emphasis on the liver
and central nervous system.
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Respiratory Protection: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29
CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For any detectable concentration, use a SCBA
with a full facepiece and operated in pressure demand or other positive-presstire mode, or any supplied-air respirator with a full
facepiece and operated in pressure demand or other positive-pressure mode with an auxiliary SCBA. For emergency or
nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA. Warning! A ir-purifying respirators do
not protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory protection
program that includes at least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance,
inspection, cleaning, and convenient, sanitary storage areas.

Protective Clothing/Equipment: Wear chemically protective gloves, boots, aprons, and gauntlets made of butyl rubber to
prevent prolonged or repeated skin contact. Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-
protection regulations (29 CFR 1910.133). Because contact lens tise in industry is controversial, establish your own policy.

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing
facilities.

Contaminated Equipment: Separate contaminated work clothes from street clothes, Launder before reuse. Remove this
material from your shoes and clean personal protective equipmeit. ,‘

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before

eating, drinking, smoking, using the toilet, or applying cosmetics.

Section 9 - Physical and Chemical Propervties;l

Physical State: Solid

Appearance and Odor: White to gray crystals or powder which is odorless or has a slight aromatic odor.

Odor Threshold: 5.0725 mg/m3

Vapor Pressure: 5.5 x 106 mm Hgat 68 F (20 C)

Formula Weight: 354.48

Specific Gravity (H30=1,at4 C): 0.98 to 0.99

Water Solubility : 0.0012 ppm

Other Solubilities (g DDT/100 mL): acetone 58, 95% alcohol 2, benzene 78, benzyl benzoate 42, carbon tetrachloride 45,
chlorobenzene 74, cyclohexanone 1 16, dibutyl phthalate 33, o-dichlorobenzene 68, dichlorodifluoromethane 2, dioxane 100,
ethyl ether 28, gasoline 10, isopropanol 3, kerosine 8 to 10, methylated naphthalenes 40 to 60, mineral oil 5, morpholine 75,
peanut oil 11, pine 0il 0 to 16, tetralin 61, tributyl phosphate 50, and xylene 60.

Boiling Point: 365 F (185 C)

Melting Point: 227 F(108.3 C)

Section 10 - Stability and Reactivity

Stability: DDT is stable at room temperature in closed containers under normal storage and handling conditions. It biodegrades
very slowly. _

Polymerization: Hazardous polymerization does not occur.

Chemical Incompatibilities: Strong oxidizers, alkaline materials, iron and aluminum salts.

Conditions to Avoid: Exposure to heat, ignition sources, and incompatibles.

Hazardous Decomposition Products: Thermal oxidative decompoasition of DDT can produce carbon dioxide.
' Section 11- Toxicological Information

Toxicity Data: *
Eye Effects: None reported. Carcinogenicity: Rat, oral, TDy5: 1225 mg/kg given for 7 continuous
) » weeks caused liver tumors.
Skin Effects: None reported. Mutagenicity: £. coli: 15 umol/L caused DNA damage.

Teratogenicity: Rat, oral, TD(,: 112 mg/kg given to a 56 day old
male caused paternal effects (spermatogenesis, testes, epididymis,
sperm duct).

Acute Oral Effects:

Human, oral, LD 4: 500 mg/kg caused
convulsions, cardiac arrhythmias, and
respiratory changes.

Rat, oral, LD 59: 87 mg/kg; details not reported

* See NIOSH, RTECS (KJ3325000), for additional toxicity data.

Section 12 - Ecologic;_il Information

Ecotoxicity: Glass shrimp ( Palaemonestes kadiakensis), LC50 = 2.3 meg/L/96 hr at 69.3 F (21 C); Japanese quail, 2 month old
male, (Coturnix japonica), LD5q = 841 mg/kg; bluegill (Lepomis macrochirus), LCsq = 28.7 mcg/L/36 hr.
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Environmental Degradation: In water, DDT will adsorb strongly to sediments, significantly bioconcentrate in fish, and will be
subject to considerable evaporation with an estimated half-life of several hr to almost 50 hr from certain waters. It may
biodegrade when high concentrations of required microbes (Escherichia, Hydrogenomonas, and Saccharomyces) are present.
On land, DDT will adsorb strongly and should not appreciably leach to groundwater. It may evaporate (half-life of 100 days)
and is subject to photooxidation from soil. DDT may significantly biodegrade in flooded soils or under anaerobic conditions
provided high populations of the required microbes are present. Half-life ranges from 2 to >15 yr. In the air, DDT is subject to
direct photooxidation and reaction with photochemically produced hydroxyl radicals (est. half-life = 2 days). Wet and dry

deposition are significant mechanisms for removal from air.

_Section 13 - Disposal Considerations

Disposal: DDT is a good candidate for rotary kiln or liquid injection incineration (fumace with afterburner and alkali scrubber).
60 to 80% removal of DDT from contaminated soils has been achieved in 10 min. by super critical-carbon dioxide extraction.
Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local
regulations. :

Container Cleaning and Disposal: Triple rinse containers. Containers in good condition should be returned to the manufacturer
and those that are not reusable should be punctured and transported to a scrap metal facility for recycling, disposal, or burial in
a designated landfiil.

Section 14 - Transport Information

DOT Transportation Data (49 CFR 172.101):

Shipping Name: Organochlorine Packaging Authorizations Quantity Limitations
pesticides, solid toxic, n.o.s. a) Exceptions: 173.153 a) Passenger, Aircraft, or Railcar: 100 kg
Shipping Symbols: — b) Non-bulk Packaging: 173.213 b) Cargo Aircraft Only: 200 kg
Hazard Class: 6.1 ¢) Bulk Packaging: 173.240
ID No.: UN2761 Vessel Stowage Requirements
Packing Group: III a) Vessel Stowage: A
Label: Keep Away From Food b) Other: 40

Special Provisions (172.102): —

Secﬁéh 15 - Regulatbrry Information |

EPA Regulations:
RCRA Hazardous Waste Number (40 CFR 26 1.33): U061
Listed as a RCRA Hazardous Waste Classification (40 CFR 261.33) »
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) per RCRA, Sec. 3001; CWA, Sec. 311 (b)(4); and CWA, Sec. 307(a)
CERCLA Reportable Quantity (RQ), 1 Ib (0.454 kg)
SARA Toxic Chemical (40 CFR 372.65): Not listed
‘| SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed
OSHA Regulations: '
Listed as an Air Contaminant (29 CFR 1910. 1000, Table Z-1, Z-1-A)

Section 16 - Other Information

References: 73, lOl; 103, 124, 126, 127, 132, 133, 136, 139, 148, 153, 167, 168, 169, 176, 180, 183. |

Prepared By ... . M Gannon, BA
Industrial Hygiene Review ........ PA Roy, MPH, CIH
Medical Review ......................... T Thobum, MD, MPH

Disclaimer: Judgments as to the suitability of information herein for the purchaser's purposes are necessarily the purchaser's
responsibility. Although reasonable care has been taken in the preparation of such information, Genium Publishing Corporation
extends no warranties, makes no representations, and assumes no responsibility as to the accuracy or suitability of such
information for application to the purchaser's intended purpose or for consequences of its use.
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) Date of Preparation: 6/94
Section 1 - Chemical Product and Company Identification 44

Product/Chemical Name: 2, 3, 7, 8-Tet_rachIorodibenzo-p-dioxin (TCDD)
Chemical Formula: C|,H,Cl,0,
CAS No.: 1746-01-6 v
Synonyms: dioxin; dioxine; NCI-C03714; tetrachlorodibenzodioxin; 2, 3, 7, 8-tetrachlorodibenzo(b, e)(1, 4)dioxin;
2, 3, 7, 8-tetrachlorodibenzo-1, 4-dioxin; TCDBD; TCDD; 2, 3, 7, 8-TCDD; tetradioxin
Derivation: TCDD is not manufactured, but is formed as a by-product of chlorobenzenes, chlorophenols, and the herbicides
2, 4, S-trichlorophenoxyacetic acid (2, 4, 5-T) and 2-(2, 4, S-trichlorophenoxy)propionic acid (Silvex) which are produced from

TCP, 2, 4, 5-T and Silvex are no longer commercially produced in the U.S. As a chemical and toxicological standard, TCDD
can be prepared by catalytic condensation of potassium 2, 4, 5-trichlorophenate. TCDD has been released to the environment
during the incineration of chemical wastes including chlorinated benzenes, chlorophenols, and biphenyl ethers, from the
improper disposal of certain chlorinated chemical wastes, in emissions from wood burning in the presence of chlorine, in
accidental fires involving transformers containing PCBs, and from the tise of the herbicides 2, 4, 5-T and Silvex.

General Use: TCDD is an extremely toxic, unwanted by-product and essentially has no beneficial uses. [t may be used as a
research chemical. _

Vendors: Consult the latest Chemical Week Buyers’ Guide, (73)

Section 2 - Compositiop / Information on Ingredients

2, 3, 7, 8-Tetrachlorodibenzo-p-dioxin, ca 100 %wt, TCDD normally persists as a contaminant in TCP in variable amounts
(0.07-6.2 mg/kg). Consequently, the concentrations of TCDD in different batches of Agent Orange varied greatly with an
average concentration of about 2 ppm.

OSHA PEL* NIOSH REL DFG (Germany) MAK
None established Carcinogen, lowest feasible None established
ACGIH TLV concentration,

None established
* A preliminary occupational exposure limit of 0.2 ng/m3 (200 pg/m3) is recommended. It provides an ample margin of safety to prevent
chloracne and takes into consideration the chronic effects of animal studies and accidental kuman exposure. [Leung HW et al; American
Industrial Hygiene Association Journal, 49 (9): 466-74 b( 1988))

Section 3 - Hazards Identification

Wi rYrtr Emergency Overview vrfrixfrvx “I/{'ilssﬁn
TCDD is a colorless, crystalline solid at room temperature. It is highly toxic and a potential human Scale
carcinogen. Exposure to TCDD-contaminated materials may cause a severe and disabling acne-like rash that R |
may persist for years (chloracne), metabolic disorders, and nervous system and liver damage. In animals, I 4
TCDD causes teratogenesis, tumorigenesis, and immunological dysfunction. Findings in humans are S 4+
inconclusive, but huinan toxicology is under continuing investigation. Workers may be exposed to TCDD K 1
from residues from prior production or use of 2, 4, 5-T or Silvex, waste materials contaminated by TCDD, or *Skin
contamination resulting from transformer fires. Take every precaution to avoid any exposure to TCDD. absorption
Potential Health Effects EMEST
Primary Entry Routes: Inhalation (dust),* skin contact, ingestion. F 1
Target Organs: Skin, liver, and nervous system. R 0
Acute Effects
Inhalation: Shortness of breath, headaches, fatigue, severe muscle pains, weakness, and digestive disturbance. +Chronic
Most symptoms develop slowly, over many days. Effects
Eye: Conjunctivitis and chemical burns. PPE:
Skin: Chemical burns. In most cases, chloracne appears within 2 to 4 weeks after initial exposure. It consists of ¥Sec. 8

blackheads with small, pale-yellow cysts, In severe cases, there may be papules (red spots) or even pustules
(pus-filled spots). This acne-like rash appears on the cheekbones under the eyes and behind the ears in very mild cases. With
increasing severity, the rest of the face and neck are affected and the outer upper arms, chest, back, abdomen, outer thighs and
genitalia may be involved in varying degrees in the worst cases. In the worst cases, lesions may be active 15 or more years
after the contact has ceased. Chloracne may also appear after ingestion or inhalation. Skin fragility, hirsutism (excessive
growth of hair of normal or abnormal distribution), and photosensitivity may also occur.

Ingestion: Nausea, vomiting, and possible pancreatitis.
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Carcinogenicity: The IARC, NTP, MAK , and NIOSH list TCDD as an IARC-2B (possibly carcinogenic to humans: inadequate
evidence of carcinogenicity in humans but there is sufficient evidence of carcinogenicity in experimental animals), an NTP-2
(reasonably anticipated to be a carcinogen: limited evidence from studies in humans or sufficient evidence from studies in
experimental animals), an MAK-A2 (unmistakably carcinogenic in animal experimentation only), and a NIOSH-X (carcinogen
defined with no further categorization). OSHA does not list TCDD as a carcinogen.

Medical Conditions Aggravated by Long-Term Exposure: Skin, liver, nervous and endocrine system disorders.

Chronic Effects: Lack of energy, loss of sex drive, personality and mood changes, numbness, weakness and pain in the legs,
liver damage, chloracne, and elevated blood lipids. TCDD increased the incidence of a variety of tumors in animals, but human
data is inconclusive. Little is known of the human health effects (if any) as a result of long-term exposures to low
concentrations.

Comments: The observed health effects from clinical or epidemiological studies of populations who were occupationally and
non-occupationally exposed cannot be solely attributed to TCDD because of the concurrent exposure to 2, 4, 5-T and TCP and
to other herbicides as well. There is no report of human exposure to TCDD alone.

* Vapor inhalation is unlikely because TCDD has a low vapor pressure.

Section 4 - First Aid Measures

Inhalation: Remove exposed person to fresh air and support breathing as needed.

Eye Contact: Do not allow victim to rub or keep eyes tightly shut. Gently lift eyelids and flush immediately and continuously
with flooding amounts of water until transported to an emergency medical facility. Consult a physician immediately.

Skin Contact: Quickly remove contaminated clothing. Flush with water to remove solid particles; follow with a soap and water
wash of exposed areas. For reddened or blistered skin, consult a physician.

Ingestion: Never give anything by mouth to an unconscious or convulsing person. Contact a poison control center. Unless the
poison control center advises otherwise, have the conscious and alert person drink 1 to 2 glasses of water, then induce
vomiting,

After first aid, get appropriate in-plant, paramedic, or community medical support,

Note to Physicians: For an acute exposure, obtain liver function tests, CBC, prothrombin time, serum lipids, and uroporphyrins.
EMG may be useful in detecting subclinical neuropathy. Current analytical techniques to detect dioxins in human tissue
specimens involve gas chromatography and mass spectrometry. Chloracne may respond to topical retinoic acid, and oral
tetracyclines may help secondary pustular follicles. Resistant cases may require dermabrasion or acne surgery. [sotretinoin may
be tried.

Special Precautions/Procedures: Emergency personnel should protect against contamination.

Section 5 - Fire-Fighting Measures

Flash Point: None reported.

Autoignition Temperature: None reported.

LEL: None reported.

UEL: None reported.

Extinguishing Media: Use dry chemical, carbon dioxide, water spray, or foam extinguisher.

Unusual Fire or Explosion Hazards: None reported.

Hazardous Combustion Products: Toxic fumes of chlorine.

Fire-Fighting Instructions: Do not release runoff from fire control methods to sewers or waterways.

Fire-Fighting Equipment: Because fire may produce toxic thermal decomposition products, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in pressire-demand or positive-pressure mode.

Section 6 - Accidental Release Measures

Spill /Leak Procedures: Notify safety personnel of spill, evacuate all unnecessary personnel, remove heat and ignition sources,
and provide adequate ventilation, Cleanup personnel should protect against skin and eye contact and dust inhalation,
Small Spills: Carefully collect and place in sealed containers for disposal.
Large Spills
Containment: For large spills, dike far ahead of liquid spill for later disposal. Do not release into sewers or'waterways.
Cleanup: Avoid generating dust. Do not sweep! Provide an organized procedure of containment, collection, and disposal of
contaminated solutions and residues generated during cleanup. Provide separate facilities for decontamination of large
equipment. Conduct repetitive wash/rinse cycles separately, either by using different locations or by spacing in time.
Regulatory Requirements: Follow applicable OSHA regulations (29 CFR 1910. 120). For specific recommendations, contact
your Department of Environmental Protection or your regional EPA office.

“Section 7 - Handling and Storage

Handling Precautions: Handle with extreme caution, Take all the necessary precautions to avoid any exposure,
Storage Requirements: Store in tightly closed and properly labeled containers in a cool, well-ventilated area.
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Section 8 - Exposure Controls / Personal Protection

Engineering Controls: Isolate work areas involving TCDD or TCDD-contaminated materials.

Ventilation: Provide general or local exhaust ventilation systems to maintain airborne concentrations as low as possible. Local
exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by controlling it at its source.(103)

Administrative Controls: Consider preplacement and periodic medical examinations with emphasis on the skin, liver, nervous
and endocrine systems. Regularly monitor glassware, bench tops, instruments, and tools with wipe tests (wipe with filter paper
and measure amount of TCDD). Respiratory Protection: Seek professional advice prior to respirator selection and use.
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/N IOSH-approved respirator. Select

respirator based on its suitability to provide adequate worker protection for given working conditions, level of airborne

auxiliary positive pressure self-contained air supply. For emergency or nonroutine operations (cleaning spills, reactor vessels, or
storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. If
respirators are used, OSHA requires a written respiratory protection program that includes at least: medical certification,
training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage
areas. Protective Clothing/Equipment: Consider disposable clothing due to the uncertainty of adequate decontamination.
Wear protective clothing consisting of both outer (zippered coverall with attached hood and draw string or elastic sleeves,
gloves and closure boots) and inner (cotton overalls, undershirts, undershorts, gloves, and socks) garments. For dust or

wear coveralls, gloves, and boots made of chemically resistant materials such as Saranax coated Tyvek or butyl, nitrile, or
neoprene rubber. Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations 29
CFR 1910.133). Contact lenses are not eye protective devices. Appropriate eye protection must be worn instead of, orin

conjunction with contact lenses. Safety Stations: Make emergency eyewash stations, safety/quick-drench showers, and

equipment. To preven_t cross-contact, provide segregated decontamination locations with separate, controlled, and well-marked
entry/exit routes and locations, Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after
using this material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics.

_Section 9 - Physical and Chemical Properties

Physical State: Solid ‘ Vapor Pressure: 7.4 x 10 ' mm Hg at 77 F (25 C)

Appearance and Odor: Colorless needles Formula Weight: 322

Water Solubility: 19.3 ng/L Melting Point: 581-583 F (305-306 C)

Other Solubilities: o-dichlorobenzeiie (1.4 g/L); Octanol/Water Partition Coefficient: log Kow= 7.02
chlorobenzene (0.72 g/L); benzene (0.57 g/L); chloroform  Henry’s Law Constant: 1.62 x 10 -5 atm m3/mole at25 C
(0.37 g/L); acetone (0.11 g/L); n-octanol (0.05 g/L); (estimated)

methanol (0.01 g{L); lard oil (0.04 g/L)

decomposition of TCDD can produce toxic fumes of chlorine, Decomposition begins at 932 F (500 C) and cbmplete
decomposition occurs within 21 secat 1472 F (800 Q). '

Section 11- Toxicological Information

Toxicity Data:*
Eye Effects:
Rabbit, eye: 2 mg caused moderate irritation.
Acute Effects:
Human, skin, TD: 107 ng/kg produced dermatitis and allergic reaction.
Mammal, oral, LDs: 4200 ng/kg produced changes of the liver, kidney, ureter, bladder, and spleen.
Rat, oral, LDsq: 20 ug/ke
Reproductive Effects:
Monkey, oral, TD: 92 ng/kg (46 weeks prior to mating, on each day during gestation, and for 17 weeks following birth)
caused effects on the newborn (behavioral: delayed effects).

Copyright © 1994 Genium Publishing Corporation Any commercral sixe ur reproduction without the publisher’s permission 15 prohibited Page 5 of 4
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Genetic Effects (continued):
Human cell: 100 pmol/L caused unscheduled DNA synthesis.
Human cell: 10 nmol/L caused DNA inhibition.
Tumorigenic Effects:
Rat, oral: 52 pg/kg/2 yr (intermittent) caused liver and thyroid tumors.
Rat, oral: 27 ug/kg/65 weeks (continuous) caused liver and kidney tumors.
Multiple Dose:
Rat, oral: 6500 ng/kg/13 weeks (intermittent) caused changes in liver and thymus weight and pigmented or nucleated red
blood cells.
Mouse, skin: 97 ug/kg/13 weeks (intermittent) caused diffuse hepatitis (hepatocellular necrosis); changes in spleen; and
death.
* See NIOSH, RTECS (HP3500000), for additional toxicity data.

Section 12 - Ecological Information

Environmental Transport: Bioconcentration will occur in aquatic organisms. Due to TCDD’s low solubility in water and lipids
as well as its low partition coefficient in lipids, TCDD is not likely to accumulate in as many biological systems as DDT.

Environmental Degradation: When released to the atmosphere, gas-phase TCDD is degraded by reaction with hydroxy!
radicals and direct photolysis (half-life = 8.3 days). Particulate-phase TCDD may be physically removed from air by wet and
dry deposition. TCDD may be transported long distances through the atmosphere with surface water sediments being an
ultimate environmental sink of airborne particulates. TCDD will absorb to sediment and limit the overall rate by which TCDD
is removed from water. TCDD near the water’s surface may experience significant photodegradation. 1.5 yr is the persistence
half-life of TCDD in lakes. TCDD is generally resistant to biodegradation. Photodegradation on terrestrial surfaces may be an
important transformation process. During warm conditions, volatilization from soil surfaces may be a major removal
mechanism. Volatilization of TCDD from dry soil surfaces is likely to be faster than from wet soil surfaces. TCDD that has
been mixed into soil depths beneath the upper surface boundary will volatilize extremely slowly. On soil surfaces, persistence
half-life of TCDD on soil surfaces varies from less than 1 yr to 3 yr. Half-lives in soil interiors may be as long as 12 yr.

Soil Absorption/Mobility: TCDD is immobile in soil and is not expected to leach. Lateral movement due to surface erosion may
occur.

Section 13 - Disposal Considerations

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and
local regulations.

Section 14 - Transport Information
DOT Transportation Data (49 CFR 172.101):

Shipping Name: Environmentally Packaging Authorizations Quantity Limitations
hazardous substances, solid, n.o.s.* a) Exceptions: 173.155 a) Passenger, Aircraft, or Railcar: None
Shipping Symbols: — b) Non-bulk Packaging: 173.213 b) Cargo Aircraft Only: None
Hazard Class; 9 ¢) Bulk Packaging: 173.240
ID No.: UN3077 Vessel Stowage Requirements
Packing Group: IlI a) Vessel Stowage: A
Label: Class 9 b) Other: —

Special Provisions (172.102): 8, B54, N50
* If it is in a quantity, in one package which equals or exceeds the RQ of 1 Ib (0.454 kg).

Section 15 - Regulatory Information

"EPA Regulations: RCRA Hazardous Waste. (40 CFR 261.33): Not listed
Listed as a CERCLA Hazardous Substance (40 CFR 302.4) specific per CWA, Sec. 307(a)
CERCLA Reportable Quantity (RQ), 1 ib (0.454 kg) '
SARA Toxic Chemical (40 CFR 372.65): Not listed
SARA EHS (Extremely Hazardous Substance) (40 CFR 355): Not listed
OSHA Regulations: Air Contaminant (29 CFR 1910.1000, Table Z-1, Z-1-A): Not listed

‘Section 16 - Other Informat’ion

References: 73, 103, 124, 132, 1367, 139, 184, 187, 189, 190, 193
Prepared By MJ Wurth, BS Industrial Hygiene Review PA Roy, MPH,CIH  Medical Review T Thoburn, MD, MPH

). .
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Material Safety Data Sheets Collection:
Genium Publishing Corporation

@ 1145 Catalyn Street She.et No. 358
Schenectady, NY 12303-1836 USA o-Dichlorobenzene

(518) 377-8854

7 Issued: 11/77 Revision: C, 8/90
Section 1. Material Identification '

o-Dichlorobenzene (C,H,CL,) Description: Prepared by the chlorination of benzene or monochlorobenzene in the R 1
presence of a catalyst. Used as a solvent for waxes, gums, tars, resins, oils, and asphalts; an insecticide for locust borers 1

and termites; a degreasing agent for metals, leather, and wool; an intermediate in manufacturing dyes; an ingredient of S 2+
metal polishes; an industrial odor control; a heat transfer medium: and in removing sulfur from illuminating gas. l( 2
Other Designations: CAS No. 0095-50-1, DCB, 1,2-dichlorobenzene, orthodichlorobenzene. abssk"‘ i
Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guide'™ for a suppliers list, 2>-O"PHOn

Caution: o-Dichlorobenzene is a local irritant, 2 strong central nervous system (CNS) depressant, and a liver and kidney poison.

Section 2. Ingredients and Occupational Exposure Limits - '

o-Dichlorobenzene*

1989 OSHA PEL 1989-90 ACGIH 1985-86 Toxicity Datat

15-min STEL (ceiling): 50 ppm, 300 mg/m* TLV-STEL (ceiling): 50 ppm, 301 nig/m® Rat, inhalation, LC, : 821 ppm inhaled over 7 hr
produces changes in behavior (general anesthetic),

1987 IDLH Level 1988 NIOSH REL liver (hepatitis: hepatocellular necrasis, zonal) and
1700 ppm None established sense organs, and special senses (tearing)
Rat, oral, LD,;: 500 mg/kg; toxic effects not yet
reviewed
Rabbit, eye: 100 mg/30-s rinse produces mild
* This material may contain some impurities. It is at least 85% o-dichlorobenzene, but may contain irritation

varying percentages of para- and meta-dichlorobenzene.

t Sec NIOSH, RTECS (CZ4500000), for additional irritative, mutative, reproductive, and toxicity data.
Section 3. Physical Data ™~

Boiling Point: 356.9 F (1805 C) at 760 mm Hg Molecular Weight: 14701 %Volatile by Volume: ca 100

Melting Point: 1.4 F(-17 C) Specific Gravity 20 C/4 C: 1.3059 Evaporation Rate (BaAc = 1): <1
Vapor Pressure: 1.47mm Hgat 25 C Water Solubility: Practically insoluble
Vapor Density (Air= 1): 5.05 (137 mgfliterat 25 C)

Appearance and Odor: A colorless liquid with a disagreeable, aromatic odor. The high and low odor thresholds are 300 and 12 mg/m’*; o-dichlo-
robenzene s irritating at 150 mg/ny’. The odor is perceptible-at 2 to 4 ppm.

Section 4. Fire and Explosion Data

Flash Point: 151 F (66 C),CC | Autoignition Temperature; 1198 F (648 C) [ LEL: 2.2% v/v | UEL: 9.2% v/&

Extinguishing Media: Extinguish fires involving this combustible material with water spray, dry chemical, foam, or carbon dioxide.

Unusual Fire or Explosion Hazards: Under normal working conditions, o-dichlorobenzene should not pose a fire hazard because of its high
flash point. However, explosive mixtures may form if this material is heated or in a fire situation.

Special Fire-fighting Procedures: Since fire may produce toxic fumes, wear a self-contained breathing apparatus (SCBA) with a fuli facepiece
operated in the pressure-demand or positive-pressure mode and a fully encapsulating suit. Use water to cool fire-exposed containers, to flush spills
away from exposures, and to protect workers attempting to stop a leak. Be aware of runoff from fire control methods. Do not release to sewers or

watcrways.

Section 5. Reactivity Data

Stability/Polymerization: o-Dichlorobenzene is stable at room temperatire in closed containers under normal storage and handling conditions.
Hazardous polymerization cannot occur.

Chemical Incompatibilities: This material can react vigorously with oxidizing materials. If o-dichlorobenzene is stored in sealed aluminum con-
tainers, a slow reaction with the aluminum could lead to an explosion.

Conditions to Avoid: Avoid heat and hot surfaces. -

Hazardous Products of Decomposition: Thermal oxidative decomposition of o-dichlorobenzene can emit toxic fumes of chlorine (CI').

Copyright © 1990 Genium Pubiishing Corporation
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No.358 o-Dichlorobenzene 8/90
Section 6. Health Hazard ‘Data

Carcinogenicity: The IARC does not fist o-dichlorobetizéne as a carcinogen because of inadequate human and animal evidence. However, other

sources identify o-dichlorobenzene as a Suspected carcinogen.!!*® Experimental studies show o-dichlorobenzene has teratogenic, mutagenic, and

reproductive effects in laboratory animals. , _ ,

Summary of Risks: This material is a skin, eye, and mucous membrarne irritant. Noticeable eye irritation at 25 to 30 ppm isreported after a few

minutes' €éxposure; at 60- to 100-ppm exposure levels eye irritation becomes painful. Voluntary overexposure is unlikely due to good w:iming

p(rg\lpgnzes (odor, eye, and respiratory irritation). Excessive vapor inhalation can cause drunkenness, anesthetic effect, and central nervous system

(CNS) depression. N , )

Medical Conditions Aggravated by Long-Term Exposure: Toxic effects can include hematological (blood) disorders and liver and kidney

damage: Leukemia has been reported, but with no definite link to o-dichlorobenzene. :

Target Organs: Liver, kidneys, skin, eyes.

Primary Entry Routes; Inhalation, skin absorption.

Acute Effects: Inhalation causes nose, eye, and throat irritation. Liquid contact with skin causes irritation. Prolonged or repeated contact may

cause blister formation. Ingestion of o-dichlorobenzene causes burning pain in the stomach, nausea, vomiting, and diarrhea. i

Chronic Effects; Symptoms include headache, anorexia, nausea, vomiting, weight loss, jaundice, and cirrhosis.

FIRST AID

Eyes: Flush immediately, including under the éyelids, gently but thoroughly with flooding amounts of running water for at least 15 min.

Skin: Quickly remove contarhinated clothing. After rinsing affected skin with flooding amounts of water, wash it with soap and water.

Inhalation: Remove exposed person to fresh air and support breathing as needed.

Ingestion: Never give anything by mouth to an unconscious or convulsing person, If ingested, have that conscious person drink 2 to 3 glasses of

water or milk to dilute. Spontaneous vomiting may occur. Position to prevent aspiration and observe for signs of breathing difficulty and change

in consciousness. Contact a physician immediately. _

Physician's Note: There is a chemical aspiration hazard if vomiting is induced; treat Symptomatically. Serum hydrocarbon levels are not

clinically useful since they reflect cumulative, rather than acute, exposure and may be misleading. The National Pesticide Telecommunications

Network (800-858-7378) provides 24-hr consultation to fiealth professionals.

Section 7. Spill, Leak, and Disposal Procedures R . v

Spill/Leak: Notify safety persormel, remove ail heat and ignition sources, provide adequate ventilation, and evacuate ali unnecessary personnel.

Cleanup personnel shouid protect-against vapor inhalation and contact with skin or eyes. Contain spills by diking. Collect liquid if feasible.

Absorb small spills and residues on sand or vermiculite and place in a closed metal drum for disposal or reclamation. Follow applicable OSHA

regulations (29 CFR 1910.120). ,

Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.

EPA Designations

Listed as a RCRA Hazardous Waste (40 CFR 261.33), No. U070

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity (RQ): 100 Ib (45.4 kg) [* per Clean Water Act, Sec. 311(b)(4)
and Sec. 307(a); per RCRA, Sec. 300t}

SARA Extremely Hazardous Substance (40 CFR 355): Not listed

Listed as a SARA Toxic Chemical (40 CFR 372.65)

OSHA Designations )

Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)

Section 8. Special Protection Data S i O RS
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910,133).
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910, 134) and, if
Necessary, wear a NIOSH-approved respirator. A chemical cartridge respirator with an organic vapor cartridge and ful] facepiece can be used
below 1000 ppm. For emergency or nonroutine operations (cleaning spills, reactor vessels, or storage tanks), wear an SCBA, Warning! Air-
purifying respirators do nof protect workers in oxygen-deficient atmospheres. _

Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact, Neoprene or vinyl gloves are recommended.

Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL and

ACGI F(!I;I;,LV (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its
source.

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Centaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Refnove this
material from your shoes and equipment. Launder contaminated clothing before wearing.

Comments: Never eat, drink, or smoke in work areas, Practice good personal liygiene after using this material, especially before ¢ating, drinking,
smoking, using the toilet, or applying cosmetics. o ‘ .

Section 9. Special Precautions and Comments - ] S
Storage Requirements: Store in closed containers in a cool, dry, well-ventilated area away from oxidizing agents and heat and ignition sources.
Outside or detached storage is preferred. Protect containers from physical damage. To prevent static sparks, electrically ground and bond all
containcrs and equipment used in shipping, re¢éiving; or transferring operations in production and storage areas.

Engineering Controls: Avoid vapor inhalation and contact with eyes and skin, Use only with personal protective gear. Institute a respiratory
protection program that includes regular training, maintenance, inspection, and evaluation, Practice good personal hygiene and housekeeping
procedures. . ) !

Other Precautions: Provide a preplacement questionnaire with emphasis on detecting a history of skin, liver; or kidney disease. Such individuals
may be at an increased risk from exposure. Individuals may develop tolerance to high levels of exposure,

Transportation Data (49 CFR 172.101, .102)

DOT Shipping Name: Dichlorobenzent, oftho, liquid IMO Shipping Name: o-Dicllorobenzene
DOT Hazard Class; ORM-A IMO Hazard Class: 6.1

ID No.: UN1591 IMO Label: St. Andrews Cross

DOT Label: None IMDG Packaging Group: 11l

DOT Packaging Requirements: 173.510 ID No.: UN1591

DOT Packaging Exceptions: 173.505

MSDS Collection References: 38, 73, 84, 85, 83, 89, 100. 101, 103, 109, 124-127, 129, 132, 133-136, 138

Prepared by: MJ Allison. BS; Industrial Hygicne Review: DJ Wilson, ClH; Medicsl Review: MJ Hardies. MD; Edited by: JR Stuart, MS 2
Copyright © 1990.by Genium Publishing C ion Any commercial use of feproduction without the publisher's permiss is prohibited. Judgments.as to the suitability of information herein for the purchaser's purposes
are.necessarily the purchaser's responsib lity Although blc care has been taken in the preparation of such information, Geniuom Publishing Corporation extends no warranties, makes no representations, and assumes

80 responsibility as to.the avcuracy or stiitabality of such information for application 1o the purchaser’s intended purpose or for consequences of its use



Genium Publishing Cérporaﬁon Material Safety Data Sheets Collection:

@ One Genium Plaza Sheet No. 385
Schenectady, NY 12304-4690 USA Ethylbenzene
(518) 3778854 Issued: 8/78 Revision: B, 9/92
Section 1. Material Idenfification _ ‘ KD
Ethylbenzene (CsHsC,Hy) Description: Derived by heating beénzene and ethylene in presence of aluminum chloride with R ] NFPA
subsequemt distillation, by fractionation directly from the mixed Xylene stream in petroleum refining, or dehydrogenation | 3
of naphthenes. Used as a solvent, an antiknock agent in gasoline; and as an isitermediate in production of synthetic rubber, § 3¢ 0>
styrene, cellulose acetate, diethylbenzene, acetophenone, cthyl anthraquinone, propy! oxide, and a-methyltbenzol aleohol. K 4
Other Designations: CAS No. 100-414, ethylbenzol, EB, phenylethane, NCI1-C56393. * Skin
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers’ Guide™ for a suppliers list, ~ absorption ;[M'gf
F 3
‘ . R 0
Cautions: Ethylbenzene is a skin and mucous membrane irritant considered the most irritating of the benzene series. Inhalation PPE - Sec.
causes acute and chronic central nervous system (CNS) effects. It is highly flammable and forms explosive mixtures with air. t Cffll{mzc
. , effec
Section 2. Tngredients and Occupational Exposure Limits
Ethylbenzene, ca >99.0%. Impurities include ~ 0.1% mera & para xylene, ~ 0.1% cumene. and ~ 0.1% toluene.
1991 OSHA PELs 1992-93 ACGIH TLVs 1985-86 Toxicity Data*
8-hr TWA: 100 ppm (435 mg/m?) TWA: 100 ppm (434 mg/m?) Human, inhalation, TC, : 100 ppm/8 hr caused eye effects,
15-min STEL: 125 ppm (545 mg/;n") STEL: 125 ppm (545 mg/m?) sleep, and respiratory changes.
Action Level: 50 ppm (217 mg/m?) 1990 DFG (Germany) MAK Human, lymphocyte: 1 mmol/L induced sister chromatid
1990 IDLH Level TWA: 100 ppm (440 mg/m’) exchange.
2000 ppm Catcg_o;y I: loca]'m-',ﬂams . Rat, oral, LD,,: 3500 mg/kg; toxic effects not yet reviewed |
1990 NIOSH REL Peak Exposure Lxmx_t_ZOO ppm. 5 min Rat (female), inhalation, TC,: 1000 ppnv/7 hr/day, S days/ |
TWA: 100 ppm (435 m m’) - momentary value, max of 8/shift wk, for 3 wk prior 10 mating and daily for 19 days of gesta-
: PP g/ Danger of cutaneous absorption - PN y

STEL: 125 ppm (545 mg/m®) tion produced pups with high incidence of extra ribs. ("™

® See NIOSH, RTECS (DA0700000)4. for additionaj irritation, mutation, reproductive, and toxicity data.

Section 3. Physical Data

Boiling Point: 277 F (136 C) Molecular Weight: 106.16

Melting Point: -139 F(-95 C) Density: 0.863 at 77 F(25 C)

Surface Tension: 31.5 dyne/cm : Water Solubility: Slightly, 14 mg/l00 mL at 59 F (15 C)

Ionization Potential: 8.76 eV Other Solubilities: Miscible in alcohol, ether; soliible in carbon tetrachloride, benzene,
Viscosity: 0.64 cPat 77 F 25 Q) sulfur dioxide, and many organic solvents; insoluble in ammonia

Refraction Index: 1.4959 a1 68 F (20 o)) Odor Threshold: 2.3 ppm

Relative Evaporation Rate (ether = 1): 0.0106 Vapor Pressure: 7.1 mm Hgat68 F(20 C) 10 mmHg at 78.62 F(25.9 C); 100 mm Hg
Bulk Density: 7.21 1b/Gal a1 77 F (25 C) 16538 F(74.1 C)

Critical Temperature: 651 F(343.9 C) Saturated Vapor Density (Air = 0.075 Ib/fe® or 1.2 kg/m’): 0.0768 Ib/ft’ or 1.2298 kg/m?

Critical Pressure: 35.6 atm
Appearance and Odor: Colorless, flammable liquid with a pungent odor.

Section 4. Fire and Explosion Data

Flash Point: 64 F (18 C)CC | Autoignition Temperature: 810 F (432 C) | LEL: 1.0% viv J UEL: 6.7% viv
Extinguishing Media: Class 1B Flammable liquid. For small fires, use dry chemical, carbon dioxide, or ‘alcohol-resi’st.ant: foam. For large fires, use

produce toxic thermal decomposition products, wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand
or positive-pressure mode. Cool container sides with water until well after fire is out, Stay away from ends of tanks. For massi ve fire in cargo area.

usc monitor nozzles or unmanned hose holders; if impossible, withdraw from area and let fire burn. Withdraw immediately if you hear rising sound
from venting safety device or notice any tank discoloration due to fire. Do not release runoff from fire control methods to sewers or watenvays.

Section 5. Reactivity Data _ _
Stability/Polymerization: Ethylbenzene is stable at room temperature in closed containers under normal storage and handling conditions. HamrdouT
polymerization cannot occur.

Chemical Incompatibilities: Reacts vigorously with oxidizers.

Conditions to Avoid: Exposure to heat and oxidizers,

Hazardous Products of Decomposition: Thermal oxidative decomposition of EB can produce acrid smoke and irritating fumes.

Section 6. Health Hazard Data

glyoxylic acid (25%), and methylphenylcarbinol/1-phenyl cthanol (5%). Concurrent exposure to xylene and ethylbenzene causes slower excretion
of EB metabolites. Based on the rat LDy,. one manufacturer gives 3 to 4 oz as the lethal dase for a 100 Ib person, Caontinue on next page
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Section 6. Health Hazard Data

Medical Conditions Aggravated by Long-Term Exposure: Skin and CNS diseases and impaired pulmonary function (especially obstructive
airway disease). Target Organs: Eyes, respiratory system, skin, CNS, blood. Primary Entry Routes: Inhalation, skin and eye contact, Acute
Effects: Vapor inhalation of 200 Ppm caused transient eye irritation; 1000 ppm caused eye irvitation with profuse watering (tolerance developed
rapidly); 2000 ppm caused severe and immediate eye irritation and watering, nasal irritation, chest constriction, and vertigo: 5000 ppm was
intolerable and caused eye and nose irritation. Inhalation of high concentrations may cause narcosis, cramps, and death due to respiratory paralysis.
Skin exposed to pure ethylbenzene for 10 to IS min absorbed .22 10 33 mg/em=/hr. Iimersion of hand in solutions of 113 & 156 mg/L for | hr
absorbed 118 & 215.7 pg/cm/hr, respectively. Chronic Effects: Repeated skin contact may cause dryness, scaling. and fissuring. Workers
chronically exposed to > 100 ppm complained of fatigue, sleepiness, headache, and mild irritation of the eyes and respiratory tract. Repeated vapor
inhalation may result in biood disorders. particularly leukopenia (abnormally low level of white blood cells) and lymphocviosis.

FIRST AID

tension will cause it to spread over a large area of the lung tissue,

After first aid, get appropriate in-plant, paramedic, or community medical support. :

Note to Physicians: BEI = mandelic acid in urine (1.5 g/g of creatinine), sample at end of shift at workweeks end. Since this test is not specific,
test for EB in expired air for confirmation.

Section 7. Spill, Leak, and Disposal Procedures

SpilVLeak: Notify safety personnel. Isolate and ventilate area, deny entry and stay upwind. Shut off all ignition sources. Cleanup personnel should
protect against vapor inhalation and skin/eye contact. Take up sinall spills with earth, sand, vermiculite, or other absorbent, noncombustible mate-
rial and place in suitable container. Dike far ahead of large spill for later reclamation or disposal. Report any release >1000 ib. Follow applicable
OSHA regulations (29 CFR 1910. 120). Environmental Transport; If released to soil, EB partially evaporates into the atmosphere, with a half-life
of hrs to wks, and some leaches into groundwater, especially in soil with low organic carbon content. Biodegradation occurs with a half-life of 2
days. Some EB may absorb to sediment or bioconcentrate in fish. Evidence poinits to slow biodegradation in groundwater. In air, it reacts with

photochemically produced hydroxyl radicals with a half-life of hrs to 2 days. Additional amounts may be removed by rain. Ecotoxicity Values:
Shrimp (Mysidopsis bahia), LCso = 87.6 mg/L/96 hr; sheepshead minnow (Cyprinodon variegatus) LCso =275 mg/L/96 hr: fathead minnow
(Pimephales promelas) LCyo = 42.3 mg/L/96 hr in hard water & 48.5 mg/L/96 hr in softwater. Disposal: A candidate for rotary kiln incineration at
1508 10 2912 F (820 to 1600 C), liquid injection incineration at 1202 10 2912 F (650 to 1600 C), and fluidized bed incineration at 842 to 1796 F

(450 to 980 C). Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
EPA Designations OSHA Designations

Listed as a RCRA Hazardous Waste (40 CFR 261.21): No. D001 Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)
Listed as a SARA Toxic Chemical (40 CFR 372.65)

SARA Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 1000 Ib (454 kg) [* per CWA, Sec. 31] (b)4) &
CWA, Sec. 307 (a)]

Section 8. Special Px:otectio‘n Data

Goggles: Wear protective eyeglasses or chemical safery goggles. per OSHA cye- and face-protection regulations (29 CFR 1910, 133). Because

contact lens use in industry is controversial, establish your own policy. Respirator: Seek professional advice priorto selection and use. Follow

OSHA respirator regulations (29 CFR 1910.134) and,’if necessary, wear a MSHA/NIOSH-approved respirator. For'< 1000 ppm, use a powered

air-purifying respirator with an appropriate organic vapor cantridge, a supplicd-air respirator (SAR), SCBA, or chemical cartridge respirator with

: appropriate organic vapor cartridge. For < 2000 ppm, use a SAR or SCBA with a full facepiece. For €mergency or nonroutine operations (cleaning

. spills, reactor vessels, or storage tanks), wear an SCBA, Warning! Air-purifving respirators do not protect workers in oxygen-deficient atmo-

- spheres. If respirators are used, OSHA requires a respiratory protection program that includes at least: medical certification, training, fit-testing,
periodic environmental monitoring, maintenance, inspection, cleaning, and convenient, sanitary storage areas. Other: Wear chemically protective
gloves, boots, aprons, and gauntlets made of Viton or polyvinyichloride to prevent skin contact. Ventilation: Provide general and local exhaust
ventilation systems to maintain airborne concentrations below the OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents

contaminant dispersion into the work area by controlling it at its source. (10 Safety Stations: Make available in the work area emergency

eyewash statjons, safety/quick-drench showers, and washing facilities. Co,n!aminateq Equipment: Separate contaminated work clothes from
street clothes and launder before reuse. Remove this material from your shoes and clean PPE. Comments: Never eat, drink, or smoke in work
areas. Practice good personal hygiene after using this material, especially before cati::t‘ drinking, smoking, using the toilet, or applying cosmetics.

Section 9. Special Precautions and Comments ] 7
Storage Requirements: Store in a cool, dry. well-ventilated area away from ignition s?x_rccs and oxidizers. Outside or detatched storage is

preferred. If inside, store in a standard flammable liquids cabinet. Containers should have flame-arrester or pressure-vacuum venting. To prevent
static sparks, electrically ground and bond all equipment used with cthylbenzene. Install Class |, Group D electrical equipment. Engineering
Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain
levels as low as possible, Purge and ventilate reaction vessels before workers are allowed to enter for maintenance or cleanup. Administrative
Controls: Consider preplacement and periodic medical exams of exposed workers that emphasize the CNS. skin, blood, and respiratory system.

Transportation Data (49 CFR 172.101)

DOT Shipping Name: Ethylbenzene Packaging Authorizations Quantity Limitations

DOT Hazard Class: 3 2) Exceptions: 173.150 a) Passenger Aircraft or Railear: 5L
ID No.: UN1175 b) Non-bulk Packaging: 173.202 b) Cargo Aircraft Only: 60 L

DOT Packing Group: I| ¢) Bulk Packaging: 173.242 Vessel Stowage Requirements

DOT Label: Flammable liquid a) Vessel Stowage: B

Special Provisions ( 172.102): T1 b) Other: —

HSDS Collectlon References: 36, 73, 100, 101, 103, 134135, 127,132, 133, 136, 139, 190,148, 133, 159, 162, 163, 163, 167, 168171 176, 179
Prepared by: M Gannon, BA; Industrial Hygiene Review: D Wilson, CIH; Medical Review: W Silverman, MD
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Material Safety Data Sheets Collection:
um Publishing Corporation
1145 Catalyn Street Sheet No. 713

@ ' Schenectady, NY 12303-1836 USA Lead (Inorganic)

(518) 377-8854
) | Issued: 8/90

Section'l.- Ma'tériaméntﬂiﬁqatio‘n B

~32

Lead (Inorganic) (Pb) Description:

is galena (lead sulphide). Lead mineral is separated from crude ores by blast-furnace smelting, drossing, or electrolytic
refining. Lead is used mostly in manufacturing storage batteries. Other uses are in manufacturing tetraethyllead and both
organic and inorganic lead compounds in ceramics, plastics, and electronic devices; in producing ammunition, solder,
cable covering, sheet lead, and other metal products (brass, pipes, caulking); in metallurgy; in weights and as baliast; as a

chemical intermediate for lead alkyls

used to handle the corrosive gases and liquids used in sulfuric acid manufacturing, petroleum refining, halogenation, sul-
fonation, extraction, and condensation; and for x-ray and atomic radiation protection.

Other Designations: CAS No. 7439-

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guide™ for a suppliers list. ;
Cautions: Inorganic lead is a potent systemic poison. Organic lead (for example, tetraethyl lead) has severe, but different, health effects. * Sec. 8

Occupational lead poisoning is due to

Gén"iilm

Exists widely throughout the world in a number of ores, Its main commercial source

Run—=xp
RIS

and pigments; as a constuction material for the tank linings, piping, and equipment

92-1, lead oxide; lead salts, inorganic; metallic lead; plumbum. r
P *

inhalation of dust and fumes, Major affected organ systems are the nervous, blood, and reproductive

systems, and kidneys. Health impairment or disease may result from a severe acute short- or long-term exposure.

Section 2, Ingredients and

Occupational Exposure Limits

Lead (inorganic) fumes and dusts, as Pb, ca 100%

1989 OSHA PELs (Lead, inor-
ganic compounds)

8-hr TWA: 50 pyg/m’

Action Level TWA®: 30 pg/m®

29 CFR 1910.1025 Lead Standard
Blood Lead Level: 40 pg/100 g

* Action level applics to employee exposure without regard to respirator use.

1989-90 ACGIH TLYV (Lead, 198586 Toxicity Datat
inorganic, fumes and dusts) Human, inhalation, TC_: 10 pg/m’ affects gastrointestinal tract
TLV-TWA: 150 pg/m® and liver

Human, oral, TD, : 450 mg/kg ingested over 6 yr affects
peripheral and central nervous systems
1988 NIOSH REL Rat, oral, TD, : 790 mg/kg affects multigeneration reproduction
10-hr TWA: <100 pg/m?

and toxicity data.

 See NIOSH, RTECS (OF7525000), for additional mutative, reproductive,

“Section 3. Physical D

Boiling Pomt: 3164 F (1740 C)

Melting Point: 621.3 F (3274 C)

Vapor Pressure; 1.77 mm Hgat 1832 F (1000 C) Water Solubility: Relatively insoluble in hot or cold water*
Viscosity: 3.2 cpat 621.3 F(327.4 )

Appearance and Odor: Bluish-white, silvery, gray, very soft metal.

* Lead dissolves more easily at a low pH.

‘Molecular Wefg . ‘
Specific Gravity (20 C/4 C): 11.34

‘Section 4. Fire and Explos

ion Daf

Flash Point: None reported

UEL: None reported B

[ Autoignition Temperature: None @oned B [ LEL: Nonc rept;ncd

Extinguishing Media: Use dry chem
Uausual Fire or Explosion Hazards

Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode and full protective equipment. Be aware of
runoff from fire control methods. Do not release to sewers or waterways.

ical, carbon dioxide, water spray, or foam to extinguish fire,
: Flaminable and moderately explosive in the form of dust when exposed to heat or flame.

440

Stability/Polymerization: Lead is stable at room tem
exposure to air. Hazardous polymerization cannot occur.

Chemical Incompatibilities: Mixtures of hydrogen peroxide + trioxane explode on contact with lead. Lead is incompatible with sodium azide,
zirconium, disodium acetylide, and oxidants. A violent reaction on ignition may occur with concentrated hydrogen peroxide, chlorine trifluoride,
sodium acetylide (with powdered lead), ammonium nitrate (below 200 C with powdered lead). Lead is attacked by pure water and weak organic
acids in the presence of oxygen. Lead is resistant to tap water, hydrofluoric acid, brine, and solvents.

Conditions to Avoid: Rubber gloves
Hazardous Products of Decomposit

ons. tarnishes o

perature in closed (:omﬁi_he_rs‘under normal storage and handljn [

containing lead may ignite in nitric acid.
ion: Thermal oxidative decomposition of lead can produce highly toxic fumes of lead.

)

Data . gy

Section 6, Health Hazard e o me
Carcinogenicity: Although the NTP and OSHA do not list lead as a carcinogen, the [ARC lists it as probably carcinogenic to humans
(usually) no human evidence. However, the literature reports instances of lead-induced neoplasms, both benign and malignant, of the kidney and
other organs in laboratory rodents. Excessive exposure to lead has resulted in neurologic disorders in infants. Experimental studies show lead has
reproductive and teratogenic effects in laboratory animals. Human male and female reproductive effects are also documented.

Summary of Risks: Lead is a potent,

system, blood formation, and gastrointestinal (GI) system. The most important way lead enters the body is through inhalation, but it can also be

ingested when lead dust or unwashed

into the body. Adults may absorb only 5 to 15% of ingested lead; children may absorb a much larger fraction. Once in the body, lead enters the

bloodstream and circulates to various
Increases as exposure continues, with
days or affect health after many years

Medical Conditions Aggravated by

high blood pressure (hypertension), infentility, and anemia. Lead-induced anemia and its effect on blood presssure can aggravate cardiovascular

disease.

, but having

systemic poison that affect a variety of organ systems, including the nervous system, kidneys, reproductive
hands contaminate food, drink, or cigarettes. Much of ingested lead passes through feces without absorption

organs. Lead concentrates and remains in bone for many years. The amount of lead the body stores
possibly cumulative effects. Depending on the dose entering the body, lead can be deadly within several
. Very high doses can cause brain damage (encephalopathy).

Exposure: Lead may aggravate nervous system disorders (e-g., epilepsy, neuropathies), kidney discases,

Continue on next page
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No. 713  Lead (Inorganic) 8/90

Blood, central and peripheral nervous systems, kidneys, and gastrointestinal (GI) tract.
Entry Routes: Inhalation, ingestion,
Acute Effects: An acute, short-term dose of lead could caiise acute encephalopathy with seizures, coma, and death. However, short-term
exposures of this magnitude are rare. Reversible kidney damage can occur from acute exposure, as well as anemia.
Chronic Effects: Symptoms of chronic long-term overexposure include appetite loss, nauisea, metallic taste in the mouth, lead line on gingival
(gum) tissue, constipation, anxiety, anemia, pallor of the face and the eye grounds, excessive tiredness, weakness, insomnia, headache, nervous ir-
ntability, fine tremors, numbness, muscle and joint pain, and colic accompanied by severe abdominal pain, Paralysis of wrist and, less often,
ankle extensor muscles may occur after years of increased lead absorption. Kidney disease may also result from chronic overexposure, but few, if
any. symptoms appear until severe kidney dam‘a%e has occurred. Reproductive damage is characterized by decreased sex drive, impotence, and
rma) ma

menstrual cycles, and miscarriages in women. Unbom children may suffer neurologic damage

severe headache, convulsions, coma, delirium, and possibly death.

Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical
facility. Consult a physician immediately. ,

Skin: LaQuicﬁlg relmov‘e contaminated clothing. Rinse with flooding amounts of water for at least 15 min. Consult a physician if any health
complaints develop. ' .

Inhalation: Remove exposed person to fresh air and support breathing as needed. Consult-a physician.

Ingestion: Never give anzthin’g by mouth to an unconscious or convu sing person. If large amounts of lead were ingested, induce vomiting with
Ipecac syrup, Consult a physicran immediately.

After first aid, get appropriate in-plant, paramedic, or community medical support. .

Physician's Note: For diagnosis, obtain blood c‘pressux,'e, blood lead level (PbB), zinc protoporphyrin (ZPP), complete blood count for microcytic
anemia and basophilic stipEﬁSn’F,,urinalysis, and blood urea nitrogen (BUN? of creatinine. Examine peripheral motor neuropathy, pallor, and

gingival lead line. Use Ca-EDTA to treat poison, but never chelate prophylactically. Consult an occupational physician or toxicologist.
i 5 e

Section7. Spill, Leak, and Disposal Procedat e

Spill/Leak: Notify safety personnel and evacuate all unnecessary personnel immediately. Cleanup personnel should protect against inhalation of

dusts or fume and contact with skin or eyes. Avoid creating dusty conditions. Water sprays may be used in large quantities to prevent the forma-

tion of dust. Cleanup methods such as vacuuming (with an %ppropriate filter) or wet mopping minimizes dust dispersion. Scoop the spilled

material into closed containers for disposal or reclamation. Follow applicable OSHA regulations (29 CFR 1910. 20). '

B;,s ol,s)a;l: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
signations .

Listed as a RCRA Hazardous Waste (40 CFR 261.33, A&£endix II—EP Toxicity Test Procedures)

Listed as a CERCLA Hazardous Substance* (40 CFR 3 4?, R?ort_able Quantity (RQ): 1 Ib (0.454 kg) [* per Clean Water Act, Sec. 307(a)]
SARA Extremely Hazardous Substance (40 CFR 355): Not liste

Listed as a SARA Toxic Chemical (40 CFR 372.65)

OSHA Designations )

Listed as an Air Contaminant (29 CFR 1910. 1000, Table Z-1-A)

Section 8. Special Protection Data s R S -
Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA cye- and face-protection regulations (29 C 910.133).
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations $29 CFR 1910.134) and, if neces-

gaég wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning spills, reactor vesse S, Or storage tanks), wear an

A. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres.
Other: Wear impervious gloves, boots, aprons, and dgauntlets to prevent skin contact. Protective clothing made of man-made fibers and lacking
turn-ups, pleats, or Jmck'ets retain less dust from lead.
Ventilation: Provide Eeneml and local ventilation systems to maintain airbomne concentrations below the OSHA PELs (Sec. 2). Local exhaust
ventilation is preferred since it rrevents contaminant dispersion into the work area by controlling it at its source (193
Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing, .
Comments: Never eat, drink, or smoke in work areas, Practice good personal hygiene after using this material, especially washing hands before
cating, drinking, smoking, using the toilet, or applying cosmetics. ]

Section 9."Special Precautions and Comments 2] , kil o
Storage Requirements: Store in tightly closed containers in a cool, dry, well-ventilated area away from all incompatible materials, direct
sunlight, and heat and ignition sources. . . .
Engineering Controls: Educate worker about lead's hazards. Follow and inform employees of the lead standard (29 CFR 1910.1025). Avoid in-
halation of lead dust and fumes and ingestion of lead. Use only with appropriate personal c;:rote‘ctiv‘e gear and adequate ventilation. Institute a
evaluation. Avoid creating dusty conditions. Segre

rcs(rixato protection program that includes regular training, maintenance, inspection, an ;
and launder contaminated clothing. Take precautions to protect laundry personnel. Practice good personal hygiene and housekeeping procedures.

For a variety of reasons. the lead concentration in workroom air may not correlate with the blood lead levels in individuals.

Other Precautions: Provide preplacement and periodic medical examinations which qmiyhas‘izc blood, nervous system, gastrointestinal tract, and
kidneys. including a complete blood count and urinalysis. Receive a complete history inc uding previous surgeries and hospitalization, allergies,
smoking history, alcohol consumption, proprietary drug intake, and occupational and nonoccupational lead exposure. Maintain records for

medical surveiflance, airborne exposure monitoring, em loyee complaints, and physician's written opinions for at least 40 years or duration of
employment plus 20 JYears. Measurement of blood lead cve%PbB) and zinc proto],porphyrin (ZPP) are useful indicators of your body's lead
absorption level. Maintain worker PbBs at or below 40 pg/100 g of whole blood. To minimize adverse reproductive health effects to nts and
developing fetus, maintain the PbBs of workers intending to have children below 30 ;éy 100 g. Elevated PbBs increase your risk of disease, and
the longer you have elevated PbBs, the greater your chance of substantial permanent damage. '

Transportation Data (49 CFR 172.102) ,
IMO Shipping Name: Lead compounds, soluble, n.o.s.
IMO Hazard Class: 6.1
ID No.: UN229]|
IMO Label: St. Andrews Cross (X, Stow away from foodstuf¥s)
IMDG Packaging Group: [II

MSDS Collection References: 26, 38,73, 84. 85, 88, 9, 90, 100, 101, 103, 109, 124176 132, 133, 134, 136, 138, 139, 142, 143

Prepared by: MJ Allison, BS; Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: MJ Upfal, MD, MPH; Edited by: JR Stuart, MS 4
Copyright & 1990 by Genium Publishing Corporation Any ial use ar reproduction Without the publisher's permission is prohibited, Jud 4 10 the suitbility of information hercin for the purchaser’s purpos
are ne 1y the purchaser’s respoasibility Although feasonable care has been wken in the preparation of such int: ion, Geniam Publishing Carporation ext ids no ies. makes no rep ions, and assu
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_ Material Safety Data Sheets Collection:
Genium Publishing Corporation
@ 1145 Catalyn Street Sheet No. 441
Schenectady, NY 12303-1836 USA Methy! Methacrylate Monomer
(518) 377-8854
Issued: 7/80 Revision: A, 8/90

Section 1. Material Identification

Methyt Methacrylate Monomer [CHZ:C(C'H,)COOCH-_‘l Description: An acrylic resin monomer derived from acetone R
cyanohydrin, methanol, and dilute sulfuric acid. Used as a monomer for polymethacrylate resins; in the impregnation of |
concrete; as a bone cement; as a dental ceramic filler or cement; as a medicinal spray adhesive or nonirritant bandage S
solvent; and to coat contact lenses. , K
Other Designations: CAS No. 0080-62-6, acrylic resin monomer, inethacrylic acid methy! ester; 2-methyl propeiioic acid
methyl ester, MME.

Manufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers' Guide'™ for a suppliers list.

AW

Cautions: Methyl methacrylate monomer is an eye, skin, and respiratory tract irritant and a skin sensitizer. /t is a very dangerous fire PPG*
hazard when exposed to heat, flame, or oxidizing materials. It may also undergo spontaneous explosive polymerization. *Sec. 8

Section 2. Ingredients and Occupational Exposure Limits

Methyl methacrylate monomer, ca 100%*
1989 OSHA PEL 198990 ACGIH TLV 1988 NIOSH REL 1985-86 Toxicity Datat
8-hr TWA: 100 ppm, 410 mg/m? TLV-TWA: 100 ppm, 410 mg/m’ None established Rat, oral, LD,,: 7872 mg/kg

Rat, inhalation, LC,;: 3750 ppm
1987 IDLH Level Human, inhalation, TC_: 125 ppm
4000 ppm

* Usually contains an inhibitor (22 to 65 ppm hydroquinone, 22 to 120 ppm hydroquinone methyl ether, 45 to 65 ppm dimethyl te rt-butylphenol) o prevet self
polymerization. Pl

¥ See NIOSH, RTECS (OZ5075000), for additional irritative, mutative, reproductive, tumorigenic, and toxicity data.
Section 3. PhysicalData -~ <« . ’ L

Boiling Point: 212 to 214 F (100 t0 101 C) " Molecular Weight: 100.13

Melting Point: -54.4 F (48 C) Specific Gravity: 0.9440at20 C/4 C
Vapor Pressure: 40 mm Hg at 77.9 F(25.5 C) Water Solubility: Slightly soluble (1.5% by wt)
Vapor Density (Air = 1); 3.45 Heat of Polymerization: -248 Btu/lb

Evaporation rate (BuAc=1): 3.1
Appearance and Odor: A colorless, volatile liquid with a sweet, sharp odor. It is suspected that workers can identify this odor at concentrations
above 0.34 ppm. The odor dissipates upon polymerization.

Section 4. Fire and Explosion Data

Flash Point: 50 F (10 C), OC l Autoignition Temperéture’: 790 F(421 C) [ LEL: 1.7%v/v [ UEL: 8.2% viv

Extinguishing Media: Use CO, or dry chemicals for small fires, and alcohol foam or water fog for large fires. Water spray may be ineffective as
an extinguishing agent, but should be used to cool fire exposed cortainers and to flush nonignited spills or vapors away from an ignition source.
Unusual Fire or Explosion Hazards: This material is a moderate explosion hazard when exposed to heat, sparks, or flame. Polymerization may
occur at elevated temperatures; if this occurs within a closed container, a violent nipture may occur. Uninhibited methyl methacrylate vapors may
form polymers in vents or flame arresters, resulting in stoppage of vents.

Special Fire-fighting Procedures: Isolate hazard area and deny entry. Since fire may produce toxic fumes, wear a self-contained breathing
apparatus (SCBA) with a full facepiece operated in the pressure-demand or positive-pressure mode and a fully encapsulating suit. Vapors are
heavier than air and may travel a considerable distance to an ignition source and flash back. Be aware of runoff from fire control methods. Do not
releasc to sewers or waterways.

Section 5. Reactivity Data

Stability/Polymerization: In suitable closed containers, inhibited MME is stable at room temperature for a limited storage period. Hazardous
polymerization may occur, especially when heated or catalyzed. It is a very dangerous fire hazard when exposed to heat, flame, or oxidizing
materials. It may also undergo spontaneous explosive polymerization. Once polymerized, methyl methacrylate is inert and nontoxic.
Chemical Incompatibilities: It is incompatible with polymerization catalysts (peroxides, persulfates), light, heat, nitric acid and other strong
oxidizers, ammonia and amines, halogens and halogen compounds.

Conditions to Avoid: If this material becomes contaminated or if the chilled material is warmed, it polymerizes.

Hazardous Products of Decomposition: Thermal oxidative decomposition of methyl methacrylate can produce toxic and corrosive materials,
including carbon monoxide (CO).

Section 6. Health Hazard Data ‘

Carcinogenicity: The NTP, IARC. and OSHA do not list methy! methacrylate monomer as a carcinogen. However, experimental studies show
that this material has tumorigenic, teratogenic, and reproductive effects in laboratory animals.

Summary of Risks: Methyl methacrylate is an irritant to the eyes, skin, and mucous membranes. Levels below 50 ppm are reported to cause

continued on next page
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No.441 Methyl Methacrylate Monomer 8/90
Section 6. Health Hazard Data, confinued

headaches, pain in the extremities, irritability, memory loss, and fatigue in some individisals. Irritation of the mucosa is reported at 62 ppm, of the
eyes and nose above 170 ppm, and a level of 2300 Ppm was unbearable. Workers who handle methy! methacrylate have developed numbness of
the fingers. Dental technicians using bare hands with methyl methacrylate molding putty developed changes in the nerve impulse transmission in
the fingers. Vapor inhalation may produce central nervous system effects in humans, with high acute leévels shown to cause death in dogs. '
Ingestion may cause acute systemic effects but toxicity is low to moderate. Skin sensitization and irritant dermatitis may occur with handling of
this substance. -
Medical Conditions Aggravated by Long-Term Exposure: None reported.

Target Organs: Eyes, upper respiratory system, skin.

Primary Entry Routes: Inhalation,

Acute Effects: Symptoms of overexposure to vapors can include burning sensation, coughing, shortness of breath, skin and eye irritation,
headache, drowsiness; nausea, anorexia, irritablility, and narcosis.

Chronic Effects: Repeated skin exposure may cause chronic paresthesias (a tingling or pricking sensation of the skin).

FIRST AID

Eyes: Gently lift the eyelids and flush immediately and continously with flooding amounts of runiiing water until transported to an emergency
medical facility. A physician should examine eyes since delayed damage may result.

SkKin: Quickly remove contaminated clothing. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a
physician. Wash affected area with soap and water. Careful ly dispose of contaminated clothing (Sec. 8).

Inhalation: Remove exposed person to fresh air and support breathing as needed.

Ingestion: Contact a poison control center. Never give anything by mouith to an unconscious or convulsing person. If ingested, have that
conscious person drink 1 to 2 glasses of water, then induce repeated vomiting until vomit is clear. Save vomitus for analysis. After vomiting, give
the victim a mixture of 2 tablespoonfuls of activated charcoal mixed in 8 oz. of water to drink. Contact a physician.

After first aid, get appropriate in-plant, paramedic, or community medical support,

Section 7. Spill, Leak, and Disposal Procedures- -

Spil/Leak: Notify safety personnel, evacuate all unnecessary personnel, remove all heat and ignition sources, and provide optimum explosion-
proof ventilation. Cleanup personnel should protect against liquid contact and vapor inhalation. Cover spilled material with an activated carbon
absorbent. Use nonsparking tools to place spilled material and absorbent in closed disposal containers. Transport outdoors. Follow applicable
OSHA regulations (29 CFR 1910.120). Ventilate area and wash spill site after completing material pickup.
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
EPA Designations OSHA Designations
Listed as a RCRA Hazardous Waste (40 CFR 261.33), No. U162 Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4), Reportable Quantity

(RQ): 1000 Ib (454 kg) {* per Clean Water Act, Sec. 311(b)(4); per RCRA, Sec. 3001]
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
Listed as a SARA Toxic Chemical (40 CFR 372.65)

Section 8. Special Protection Data -

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces-
sary, wear a NIOSH-approved respirator. Use a chemical cartridge respirator (organic chemical cartridge) with a full facepiece up to 1000 ppm for
nonroutine or emergency conditions above the TLV. Use self-contained or air-supplied breathing equipment above 1000 ppm. Warning! Air-
purifying Fespirators do not protect workers in axygen-deficient atmospheres. ‘

Other: Wear impervious gloves, boots, aprons, and gauntlets to prevent skin contact. ‘

Ventilation: Provide general and local explosion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL and
ACGII;Il;Il"LV (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it at its
source.

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
material from your shoes and equipment. Dispose of contaminated clothing carefully since methyl methacrylate monomer is flammable and
explosive.

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics.

Section 9. Special Precautions and Comments

Storage Requirements: Store in a cool, well-ventilated, low-fire risk arca in closed containers. Outside or detached storage is preferred. Keep
away from heat and ignition sources and incompatible materials (Sec. 5). Protect containers from physical damage. Ground containers for
transfers (See flammable and combustjble liquids code: NFPA 30 and National Electric Code NFPA 70, 77).
Engineering Controls: Avoid vapor inhalation and contact with liquid. Use only with adequate ventilation and appropriate personal protective
gear. Institute a respiratory protection program that includes regular training, maintenance, inspection, and evaluation. Practice good personal
hygiene and housckeeping procedures. Control inventory. Regularly check the inhibitor concentration, For the inhibitor to be effective, low levels
of dissolved oxygen must be present in MME. Do not store under pure nitrogen or sparge with nitrogen or other oxygen-free gas.
Other Precautions: Provide a preplacement questionnaire with ¢émphasis on detecting a history of chronic respiratory disease. Sich individuals
may be at increased risk from severe exposure. »

Transportation Data (49 CFR 172.101, .102)

DOT Shipping Name: Methyl methacrylate monomer, inhibited IMO Shipping Name: Methyl methacrylate, monomer, inhibited
DOT Hazard Class: Flammable liquid IMO Hazard Class: 3.2
ID No.: UN1247 ID No.: UN1247

DOT Label: Flammable liquid j . iqui
DOT Packaging Requirements: 173.119 IMO Label: Flf!mmable liquid
DOT Packaging Exceptions: 173.118 IMDG Packaging Group: II

MSDS Collection References: 1-12, 18, 20,23, 25. 27, 31, 37, 38, 73. 84, 85,88, 89, 101, 103, 109, 126, 132, 134, 136, 138, 140
Prepared by: MJ Allison, BS; Industrial Hygicne Review: DI Wilson. CIH: Medical Review: W Silverman, MD: Edited by: JR Stuart, MS 2
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Material Safety Data Sheets Collection:
Genium Publishing Corporation

@ 1145 Catalyn Street Sheet No. 723
Scheheémdy, NY 12303-1836 USA Nickel Metal
(518) 377-8854 ’
o o Issued: 8/90
Section 1. -Material Identification o B 7 ) 32

Nickel {Ni) Description: Found in ores in combination with .sdibﬁﬁr,’o:’(y'gen,, antimony, arsenic, andlor NFPA Genium

silica. The Orford (sodium sulfide and electrolysis) and the Mond (nickel carbon I) processes are used to

R 0
fine nickel. Used in electroplating, casti tions f hine part uring acid-resisting and & Q 0
refine nickel. Used in electrop. » casting operations for machine parts, manufacturing acid-resisting an S 2
magnetic allays and tapes, symhesfzmg acrylic esters; in surgical and dental prostheses, coinage, catalytic K 1 o o o Q
lass; and as a catalyst in hydrogenation ‘ 0

gastrification of coal, paint pigments, Ni-Cd batteries, ceramics and g

of fats and oils. . ,
Otheér Designations: CAS No. 7440-02-0, Raney alloy, Raney nickel.* _ catalyst metal
Manaufacturer: Contact your supplier or distributor. Consult the latest Chemicalweek Buyers’ Giide™ for a HMIS HMIS
suppliers list. ll:‘l g !P:‘ %
Cautions: Nickel is an eye, skin, and respiratory tract irritant. Chronic inhalation of nickel dust or fumes may cause R 0 R 0
cancer of the lungs and nasal passages. Nickel povider (Raney nickel) is a dangerous fire hazard, PPG+ $ng8
€C.

* Raney nickel is prepared by leaching (with 25% caustic soda solution) alurhinum from an alloy of 50% aluminim dnd 50% nickel. It is used as a catalyst for
hydrogenation. Raney nickel, a silvery gray metal powder, is a dangérous fire risk and ignites spontaneously in air (Sec. 4). Nickel catalysts cause many industrial
accidents.

Section 2. Ingredients and Occupational Exposure Limits

Nickel, ca 100%

1989 OSHA PEL 1989-90 ACGIH TLV 1988 NIOSH REL 1985-86 Toxicity Data*

8-hr TWA: | mg/m’ TLV-TWA: | mg/m’ 0.015 mg/m’ Dog, intravenous, LD, : 10 mg/kg
Guinea pig, oral, LD, : 5 mg/kg
Rat; implant, TD,_: 250 mg/kg

* See NIOSH, RTECS (QR5950000), for additional mutative, reproductive, tumorigenic, and toxicity data,
Section 3. Physical Data =~ L T

Boiling Point: 4946 F (2730 C) ’ - Afomic Weight: 58.71

Meiting Point: 2651 F (1455 C) Density: 890at25 C
Vapor Preéssure: | mm at 3290 F (1810 C) Water Solability: Insoluble

Appearance.and Odor: A silvery-white, hard, malleable and ductile metal.

Section 4. Fire and Explosion Data

Flash Point: None reported | Autoignition 'féinp’erature: None reported [LF:L None reported | UEL: None reported

Extinguishing Media: Smother with suitable dry powder or use large amounts of water.

Unusual Fire or Explosion Hazards: Nickel is cofbustible as dust or powder. Raney nickel ignites spontaneously in air. Nickel carbonyl
{MSDS Collection, No. 226); a highly toxic substance, may form under fire conditions.

Special Fire-fighting Procedures: [solate hazard area and deny entry. Since nickel dust or powder is toxic if inhaled, wear a self-contained

breathing apparatus (SCBA) with a full facepiece operated in the pressure-deitiand or positive-pressure mode and full protective equipment. Be
aware of runofT from fire control methods. Do not release to SEwers or waterways.

Stability/Polymerization: Nickel is stable at room tem
polymerization cannot oceur. .
Chemical Incompatibilities: Nickel can react violently with fluorine, ammonium nitrate, hydrogen + dioxane, performic acid, selenium, sulfur,
ammonia, hydrazine, phosphorus, and titanium + potassium chiorate. Nickel is also incompatible with oxidants. Raney nickel catalysts may
initiate hazardous reactions with sulfur compounds, p-dioxane, hydrogen, hydrogen + oxygen, ethylene + aluminum chloride, magnesium silicate,
methanol, and organic solvents + heat.

Conditions to Avoid: Avaid incompatibilitics.

Hazardous Products of Decomposition: Thermal oxidative decomposition of nickel can produce highly toxic nickel carbonyl.

Section 5. Reactivity Data B A
perature in closed containers under normal storage and handling conditions. Hazardous

Copyright O 1990 Genium Publishing Corporation
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No. 723  Nickel Metal 8/90
Section 6.~ Health: Hazard Data’: . . .

Carcinogenicity: The IARC and NTP classify nickel as, respectively, a human carcinogen (Group I) and an anticipated human carcinogen.
Summary of Risks: Nickel dust or fume is a respiratory irritant that with chronic exposure may cause nasal or lung cancer in humans. The
average latency period for the induction of these cancers appears to be about 25 yr (within a 4- to 51-yr range). Experimental studies show nickel
also has neoplastigenic, tumorigenic, and teratogenic effects in laboratory animals: Hypersensitivity to nickel is common and can cause conjuncti-
vitis, allergic contact dermatitis, and asthma. The allergic contact detrafitis ("nickel-itch,” a pink papular erythema with pustulation and ulcera-
tion) usually clears within one week, but sensitization is permanent.

Medical Conditions Aggravated by Long-Term Exposure: Chronic pulmonary, upper respiratory tract, and skin disorders. Carcinoma of the
paranasal sinuses, larynx, and lung may also develop.

Target Organs: Nasal cavitics, lungs, skin,

Primary Entry Routes: Inhalation, dermal contact, and ingestiori.

Acute Effects: Exposure to nickel fumes can cause upper respiratory tract irritation (with nonproductiye cough, rapid breathing, dyspnea, chest

tightness), metal fume fever (chills, fever, flu-like Symptoms), asthma, inflammation of the lungs (noninfectious pneumonia), eye (conjunctiva)
irritation, nausea, vomiting, and abdominal pain, Dermal contact causes "nickel itch.” Ingesting large doses Causes nausea, vomiting, and diarrhea.
Chronic Effects: Prolonged or repeated contact can cause nickel sensitization, Symptoms of sénsitization include nickel dermatitis with eczema-
tous skin and lichenification (hardened and leathery skin). Chronic inhalation €xposure can cause chronic pulmonary irritation, chronic thickening
of the mucous membranes of the nose, nasal sinusitis, anosmia (loss or impairment of the sense of smell), and perforation of the nasal septum.
Chronic exBosure to dust and fumes may cause carcinoma of paranasal sinuses, larynx, and lung, -

FIRST Al

Eyes: Gently lift the eyelids and flush immediately and continuously with flooding amounts of water until transported to an emergency medical
facility. Consult a physician immediately. , ;

Skin: Quickly remove contaminated clothix:’g. Rinse with flooding amounts of water for at least 15 min. For reddened or blistered skin, consult a
physician. Wash affected area with soap and water.

Inhalation: Remove exposed person to fresh air and support breathing as needed.

Ingestion: Since oral toxicity for elemental nickel is low, inducing vomiting is seldom necessary. In cases of severe vomiting or diarrhea, treat for
fluid replacement. :

After first aid, get appropriate in-plant, paramedic, or community medical support.

Physician's Note: Chronic exposure to nickel dust may cause eosinophilic pneumonitis (Loeffler's syndrome) which responds well to systemic
cortico-steroids. There are cases of host rejection of nickel-containing prostheses after developmerit of nickel sensitivity.

Section 7. Spill, Leak, and Disposal Procedures

Spill/Leak: Notify safety personnel, evaciate all unnecessary personnel, remove all heat and 'ignitiop sources, and providé maximum explosion-
proof ventilation. Cleanup personal should protect against vapor inhalation and dermal contact. Avoid dust generation. Using nonsparking tools,

carefully scoop spilled material into appropriate containers for reclamation or di?f()salli 6’;ﬁer completing material pickup, wash spill site. Do not

release to sewers or waterwaf's. Follow applicable OSHA regulations (29CFR |

g;’spols)al: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
A Designations

RCRA Haga;dqu_s; Waste (40 CFR 261.33): Not listed ,

Listed as a CERCLA Hazardous Substance* (40 CFR 302.4). Rzportabl_e Quantity (RQ): I Ib (0.454 kg) [* per Clean Water Act, Sec. 307(a)]

SARA Extremely Hazardous Substance (40 CFR 355): Not liste

Listed as a SARA Toxic Chemical (40 CFR 372.65)

OSHA Designations

Listed as an Air Contaminant (29 CFR 1910, 1000, Table Z-1-A)

Section 8. Special Protection Data S

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA elye- and face-protection regulations (29 CFR 1910, 133).
Respirator: Seek ﬂrofessional advice prior to respirator selection and use, Follow OSHA respirator regulations (29 CFR 1910.134) and, if neces-
sar{3 wear a NIOSH-approved respirator. For emergency or nonroutine operations (cleaning sgiells. reactor vessels, or storage tanks), wear an
SCBA. Warning! Air-purifying respiratars do not protect workers in oxy, n-deficient atmospheres,

Other: Wear impervious gloves, boots. aprons, and gauntlets to prevent skin contact. )
Ventilation: Provide Eeneral and local ex’ﬁlosion-proof ventilation systems to maintain airborne concentrations below the OSHA PEL, ACGIH
TLV, and N(l'(3§H REL (Sec. 2). Local exhaust ventilation is preferred since it prevents contaminant dispersion into the work area by controlling it
at its source,

Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Equipment: Never wear contact lenses in the work area: soft lenses may absorb, and all lenses concentrate, irritants. Remove this
material from your shoes and equipment. Launder contaminated clothing before wearing.

Comments: l\zzver eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating, drinking,

smoking, using the toilet, or applying cosmetics.

Section 9. Special Precautions and Comments

Storage Requirements: Store in tightly closed containers in a cool, dry, well-ventilated area away from incompatible materials (Sec. 2). Protect
against physical damage. Storc Raney nickel under inert gas or water in tightly closed containers away from heat or ignition sources, acids,
caustics, and oxidizing materials. ‘

Engineering Controls: Minimize all possiblc exposures to potential carcinogens. Avoid vapor inhalation and dermal contact. Use only with
appropriate personal protective gear. Institute a respiratory protection program that includes regular training, maintenance, inspection, and
cvaluation. Practice good personal hygiene and housekeeping procedures.

Other Precautions: Provide preplacement and periodic medical examinations that emphasize the skin, nasal cavities, and lungs, including a 14" x
17" chest rocntgenogram and urine nickel determinations.

Transportation Data (49 CFR 172.102)

IMO Shipping Name: Nickel catalyst, wetted with not Iess than 40% water or other suitable liquid, by weight, finely divided, activated, or spent
IMO Hazard Class: 4.2

ID No.: UN1378

IMO Label: Spontancously combustible

IMDG Packaging Group: I

MSDS Collection References: 26, 38, 73, 84.85. 88, 89,96, 100, 101, 103, 109, 124, 126, 132,133, 134, 136, 138, 139, 140, 142, 143

Prepared by: MJ Allison. BS: Industrial Hygiene Review: DJ Wilson, CIH; Medical Review: M} Hardics, MD; Edited by: JR Stuart, MS 3
Copyright © 1990 by Genivin Publishing Corporation Any P mmercial use of reproduction without the publish T's permission is prohibited. Judg; a3 to the suitability of information herein for the purchaser's purposes
are necesvarily the purchaser's responsibility Althoigh ble care has been taken in the preparati of such information, Genium Publishing C ion €xtends no warranties, makes no representations, and assumes
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Material Safety Data Sheets Collection:
Genium Publishing Corporation

@ One Genium Plaza Sheet No. 683
Schenectady, NY 12304-4690 USA Polychlorinated Biphenyls (PCBs)
(518) 377-8854 | Issued: 11/88 Revision: A, 9/92

Section 1. Material Identification

Polychlorinated Biphenyls [C 12H10.,Cl,, (0=3, 4,5)] Description: A class of nonpolar chlorinated hydrocarbons with a R 1
bipheny! nucleus (two benzene nuclei connected by a single C-C bond) in which any or all of the hydrogen atoms have been I 4
replaced by chiorine. Commercial PCBs are mixtures of chlorinated biphenyl isomers with varying degrees of chlorination. s 3+
Prepared industrially by the chlorination of bipheny! with anhydrous chlorine in the presence ot a catalyst such as ferric 1
chloride or iron filings. Except for limited research and development applications, PCBs have not been produced in the US  * Skin
since 1977. When large quantities of PCBs were manufactured in the US, they were marketed under the tradename Aroclor  absorption
(Monsanto) and were characterized by four digit numbers. The first two digits indicating biphenyls (12), triphenyls (54), or

both (25, 44); the last two digits indicating the weight percent of chlorine, PCBs' thermal stability, nonflammability, and

high dielectric capability made them very useful in electrical equipment. Formerly used as additives in hydraulic fluids, heat

transfer systems, lubricants, cutting oils, printer's ink, fire retardants, asphalt, brake linings, automobile body sealants,

plasticizers, adhesives, synthetic rubber, floor tile, wax extenders, dedusting agents, pesticide extenders, and carbonless

reproducing paper, PCBs are still used in certain existing electrical capacitors and transformers that require enhanced

electrical protection to avoid heating from sustained electric faults. : .

Other Designations: CAS No. 1336-36-3, Aroclor, Clophen, Chiorextol, chlorinated biphenyls. chlorinated diphenyl,

chlorinated diphenylene, chloro biphenyl, chloro-1,1-biphenyl, Dykanol, Fenclor, Inerteen, Kaneclor, Montar, Noflamol,

Phenoclor, Pyralene, Pyranol, Santotherm, Sovol, Therminol FR-1

Cautions: PCBs are potent liver toxins that may be absorbed through skin. Potentially, chronic or delayed toxicity is significant because PCBs
accumulate in fatty tissue and may reasonably be anticipated to be carcinogens. PCBs are a bioaccurnulative environmenta} hazard, When

burned, decomposition products may be more hazardous than the PCBs.

Section 2. Ingredients and Occupational Exposure Limits

PCBs, contain various levels of polychlorinated dibenzofurans and chlorinated naphﬁléléne‘s as contaminants

1991 OSHA PELs, Skin 1985-86 Toxicity Data*
8-hr TWA (Chlorodiphenyl, 42% chlorine): | mg/m’ Rat, oral, TD: 1250 mg/kg admiinistered intermittently for 25
8-hr TWA (Chlorodiphenyl, 54% chlorine): 0.5 mg/m’ weeks produced liver tumors. .
1990 DFG (Germany) MAK, Danger of Cutaneous Absorption M;(:)n dn;al, oral, TDy,: 325 mg/:_cg ad{hn ml_stere_ttihtosfemale for
TWA (Chlorodiphenyl, 42% chlorine): 0.1 ppm (1 mg/m’) fon produced ey from the st to the 36th day of
Category T Substances with sysemic fTocks, onsetof efect> 2 hr., B odused effects o newborn (stlbir; lve irth

half-life > shift length (strongly cumulative) ' index; viability index).
Short-term Level: | ppm, 30 min., average value, | per shift ml;l(l:gtsﬂ AIEJ.. L 42% chlorine): 0,001 mg/m’

; ° ine)- ' 3 orodiphenyl, 42% chlorine): 0.001 mg/m

Caragestprediphenyl, $4% chiorin): 0.05 ppm (0.5 mg/m’) TWA (Chlorodiphenyl, 54% chlorine): 0.001 mig/m
Short-term Level: 0.5 ppm, 30 min,, average value, | pef shift 1992-93 ACGIH TLVs, Skin *

TWA (Chlorodiphenyl, 42% chlorine): | mg/m?
TWA (Chlorodipheny!, 54% chlorine): 0.5 mg/m?

* These guidelines offer reasonably good protection against systemic intoxication, but may not guarantee:that chloroacne won't occur.
1 See NIOSH, RTECS (TQ1350000), for additional reproductive, tumorigenic, and toxicity data.

Section 3. Physical Data* '

Boiling Point: 644-707 F (340-375 O) i Specific Gravity: 1.3 to 1.8 at20 C

Melting Point: 42%: -2.2 F (-19 C); 54%: 14 F (-0 C) Water Solubility: Low solubility (0.007 to 5.9 mg/L)

Vapor Pressure: | mm Hg at 100 F (38 C); 105to 10¥mm at20 C Other Solubilities: Most common organic solvents, oils, and fats;
Molecular Weight: 188.7 to 398.5 slightly soluble in glycerol and glycols.

Appearance and Odor: PCBs vary from mobile oily liquids to white crystalline solids and hard non-crystalline resins, depending upon
chlorine content.
* Physical and chemical properties vary widely according to degree and to the position of chlorination.

Section 4. Fire and Explosion Data

Flash Point: 286-385 F (141-196 C) OC*_ ]Antoignitibn Temperature: 464 F (240 C)[LEL: None reported [ UEL: None reported

Extinguishing Media: Use extinguishing media siitable to the surrounding fire. Use dry chemical, foam, carbon dioxide (CO,). or water spray.
Watcr spray may be ineffective. Use water spray to cool fire-exposed containers or transformers. Do not scatter PCBs with high-pressure water
streams. Unusual Fire or Explosion Hazards: Combustion products (hydrogen chloride, phosgene, polychlorinated dibenzofurans, and furans)
are more hazardous than the PCBs themselves. Special Fire-fighting Procedures: Because fire may produce toxic thermal decomposition
products, wear a self-contained breathing apparatus (SCBA) with a full facepiece operated in pressure-demand or positive-pressure mode. Ap-
proach fire from upwind to avoid highly toxic decomposition products. Structural firefighter's protective clothing will provide /imited protection.
Do not release runof¥ from fire control methods to sewers or waterways. Dike for later disposal.

* Flash points shown are.a range for various PCBs. Some forms do not have flash paints.

Section 5. Reactivity Data

Stability/Polymerization: PCBs arc very stable materials but arc subject to photodechlorination when exposed to sunlight or UV (spectral region
above 290 nanometers). Hazardous polymerization cannot occur. Chemical Incompatibilities: PCBs are chemically inert and resistant to
oxidation, acids, and bases. Conditions to Avoid: Avoid heat and ignition sources.

Hazardous Products of Decomposition: Thermal oxidative decomposition [1112-1202 F (600-650 C)] of PCBs can produce highly toxic
dc;ivmi'Vcs. including polychlorinated dibenzo-para-dioxins (PCDDs). polychlorinated dibenzofurans (PCDFs), hydrogen chloride. phosgene and
other irritants.

Copyright ¢ 192 Genium Publishing Corporation Any crcial use.of reproduction without the publisher's permission is prokibited




No. 683  Polychlorinated Biphenyls (PCBs) 9/92

Section 6. Health Hazard Data . i ,
Carcinogenicity: The TARC,0%) and NTPU [i5t PCBs 25 an IARC probable carcinogen (overall evaluation is 2A; limited human data; sufficient
animal data) and NTP anticipated carcinogen, respectively. Summary of Risks; PCBs are potent liver toxins that can be absorbed through
unbroken skin in toxic amounts without immediate pain or irritation. PCBs have low acute toxicity, but can accumulate in fatty tissue and severe
health effects may develop later. Generally, toxicity increases witli a higher chlorine content; PCB-oxides are more toxic. The toxic action on the
liver also increases with simultaneous exposure to other liver toxins, e.g. chloririated sol vents, alcohol, and certain drugs. Pathological pregnancies
(abnormal pigmentations, abortions, stillbirths, and underweight births) have been associated with'increased PCB serum levels in mothers; PCBs
can be passed in breast milk. PCBs can affect the reproductive systém of adults. Medical Conditions Aggravated by Long-Term Exposure:
Skin, liver, and respiratory disease. Target Organs: Skin, liver, c€yes, mucous membranes, and respiratory tract. Primary Entry Routes:
Inhalation, dermal contact, ingestion. Acute Effects: Exposure to PCB vapor or mist is severely irritating to the skin, €yes, nose, throat, and upper
respiratory tract. Intense acute exposure to high concentrations may result in eye, lung, and liver injury. Systemic effects include nausea, vomiting,

dryness, thickening and darkening of the skin and nails; swelling and burning of the eyes, and excessive eye discharge; distinctive hair follicles;
gastrointestinal disturbances; neurological symptoms including headache, dizziness, depression, nervousness, numbness of the extremities, and
Joint and muscle pain; liver enlargement; menstrual changes in women; and chronic bronchitis. Cancer, primarily liver, is also a possible result of
exposure, but data is inconclusive.

FIRST AID Eyes: Do not allow victim to rub or keep :?'es tightly shut. Rinsing eyes with medical oil (olive, mineral) initially may remove PCB
and halt irritation better than water rinsing alone. Gently [ift eyelids and flush immediately and continuously with flooding amounts of water until
transported to an emergency medical facility. Consult a physician immediately. Skin: Quickly remove contaminated clothing. Rinse with flooding
‘amounts of water for at least 15 min. Wash exposed area with soap and water. Multiple soap and water washings are necessary. Avoid the use of
organic solvents to clean the skin. For reddened or blistered skin, consult a physician. Inhalation: Remove exposed person to fresh air and support
breathing as needed. Ingestion: In most cases, accidental PCB ingestion will not be recognized until long after vomiting would be of any value.
Never give anything by mouth to an unconscious or convulsing person. Vomiting of the pure substance may cause aspiration. Consult a physician.
Note to Physicians: Monitor patients for increased hepatic enzymes, chloroacne, and eye, gastrointestinal, and neurologic symptoms listed above,
Diagnostic tests include bjood levels of PCBs and altered liver enzymes.

Section 7. Spill, Leak, and Disposal Procedures B
Spill/Leak: Notify safety personnel, evacuate all unnecessary personnel, provide adequate ventilation, and isolate hazard area. Cleanup personnel
should protect against vapor inhalation and skin or eye contact. For small spills, take up with sand or other noncombustible material and place into
containers for later disposal. For larger spills, dike far ahead of spill to contain for later disposal. Follow applicable OSHA regulations (29CFR
1910.120). Environmental Transport: PCBs have been shown to bio-concentrate significantly in aquatic organisms. Ecotoxicity: Bluegill, TLm:
0.278 ppm/96 hr. Mallard Duck, LDso: 2000 ppm. Environmental Degradation: In general, the persistence of PCBs increases with an increase _
degree of chlorination. Sil Absorption/Mobility: PCBs are tightly absorbed in soil and generally do not leach significantly in most aqueous soil
systems. However, in the presence of organic solvents, PCBs may leach rapidly through the soil. Volatilization of PCBs from soil may be slow, but
over time may be significant. Disposal: Approved PCB disposal methods include: incineration with scrubbing, high-efficiency boilers, landfills, and
EPA-approved altemative disposal methods. Each disposal method has various criteria. Contact your supplier or a licensed contractor for detajled
recommendations. Follow applicable Federal, state, and local regulations.
EPA Designations .
RCRA Hazardous Waste (40 CFR 261.33): Not listed . OSHA Designations
SARA Extremely Hazardous Substance (40 CFR 355): Not listed Listed as an Air Contamiinant (29 CFR 1910.1000, Table Z-1-A)
Listed as a SARA Toxic Chemical (40 CFR 372.65)
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 1 Ib (0.454 kg) [* per CWA, Sec. 311(b)(4)

and 307(a)]

Section 8. Special Protection Data , B

Goggles: Wear protecfive eyeglasses or chemical safety goggles, per OSHA eye- and face-protection regulations (29 CFR 1910. 133). Because
contact lens use in industry is controversial, establish your own policy. Respirator: Seck professional advice prior to respirator selection and use.
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. Select respirator based on its
suitability to provide adequate worker protection for given working conditions, level of airborne contamination, and presence of sufficient oxygen.
Minimum respiratory protection should include a combination dust-fume-mist and organic vapor cartridge or canister or air-supplied, depending

purifying respirators do not protect workers in oxygen-deficient atmospheres. If respirators are used, OSHA requires a written respiratory protec-
tion program that includes at least: medical certification, training, fit-testing, periodic environmental monitoring, maintenance, inspection, cleaning,
and convenient, sanitary storage areas. Other: Wear chemically protective gloves, boots, aprons, and gauntiets to prevent all skin contact, Butyl
rubber, neoprene, Teflon, and fluorocarbon rubber have break through times greater than 8 hrs. Ventilation: Provide general and local exhaust
ventilation systems to maintain airborne concentrations below the OSHA PEL (Sec. 2). Local exhaust ventilation is preferred because it prevents

contaminant dispersion into the work area by controlling it at its source.(193) Safety Stations: Make available in the work area emergency eyewash

Section 9. Special Precautions and Comments »
Storage Requirements: Storc in a closed, labelled, container in a ventilated arca with appropiate air pollution control equipment, Engineering
Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants and to maintain
concentrations at the lowest practical level. Administrative Controls: Inform employees of the adverse health effects associated with PCBs. Limit

cmployment and for the following 30 yrs. Teansportation Data (49 CFR 172.101 )

DOT Shipping Name: Polychlorinated biphenyls Packaging Authorizations Quantity Limitations

DOT Hazard Class: 9 a) Exceptions: 173.155 a) Passenger Aircraft or Railcar: 100 L
1D No.: UN2315 b) Nen-bulk Packaging: 173.202 b) Cargo Aircraft Only: 220 L

DOT Packing Group: Ii ¢) Bulk Packaging: 173.24) Vessel Stowage Requirements

DOT Label: CLASS 9 a) Vessel Stowage: A -

Special Provisions (172.102); 9, N8I b) Other: 34

MSDS Collection References: 26, 73, 89, 100, 101, 103,124,126, 127, 132, 133, 136, 163, 164, 168, 169, 174, 175, 180
Prepared by: MJ Wurth, BS; Industrial Hygiene Review: PA Roy MPH. CIH: Medical Review: AC Darlington, MD
Copyright O 1992 by Genium Publishing Corporation Any commercial use o reproduction without the publisher's permission is prohibaed. J. dgments as to the suitability of information herein for the purchaser’s purposes
ate ily the purchaser's 1 sibility Although reasonable cire has been taken in th preparaiion of such infe ion, Genium Publishing Corporation extends no warrantics, makes no representations, and.assumes no
respansibility &s 0 the accuracy o suutability of such infusmation for pplication to the purchaser's intended parpose or for consequences of its use
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@ One Genium Plaza Sheet No. 317
Schenectady, NY 12304-4690 USA Toluene A
(518) 377-8854 Issued: 8/79  Revision: E, 9/92 Errata: 2/94

Section 1. Material Identification ,“ '

Toluene (C4H;CH;) Description: Derived from petroleum i.c., dehydrogenation of cycloparaffin fractions followed by the R 1
aromatization of saturated aromatic hydrocarbons or by fractional distillation of coal-tar light oil and purified by rectifica- I 3

tion. Used widely as a solvent (replacing benzene in many cases) for oils, resins, adhesives, natural rubber, coal tar, asphalt, S 2=

pitch, acetyl celluloses, cellulose paints and vamishes; a diluent for photogravure inks, raw material for organic synthesis K 3

(benzoyl & benzilidene chlorides, saccharine, TNT, toluene diisocyanate, and many dyestuffs), in aviation and high octane * Skin

automobile gasoline, as a nonclinical thermometer liquid and suspension solution for navigational instruments, absorption

Other Designations: CAS No. 108-88-3, Methacide, methylbenzene, methylbenzol, phenylmethane, toluol, Tolu-sol. HMIS i
Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide™ for a suppliers list. H 2 21‘.::;“:
Cautions: Toluene is an eye, skin, and respiratory tract irritant becoming narcotic at high centrations. Liver and kidney damage :; g

has occurred. Pregnant women chronically exposed to toluene have shown teratogenic effects. Toluene is highly flammable. PPE-Scc. 8
Section 2. Ingredients and Occupational Exposure Limits

Toluene, < 100%; may contain a small amount of benzene (~ 1%), xylene, and nonaromatic hydrocarbons.

1991 OSHA PELs 1992-93 ACGIH TLYV (Skin) 1985-86 Toxicity Datat

8-hr TWA: 100 ppm (375 mg/m’) , TWA: 50 ppm (188 mg/m?) Man, inhalation, TC_: 100 ppm caused hallucinations,
15-min STEL: l§0 ppm (560 mg/m*) 1990 DFG (Germany) MAK® andc;ha:;]gcs_ o;?o"‘lig:?rt ::tt;wty and changes in

1990 IDLH Level TWA: 100 ppm (380 mg/m’) Hggan _ogmystD g'. 50 mg/i(g; toxic effects not

2000 ppm Half-life: 2 br to end of shift yetreviewed =

1990 NIOSH RELs Category II: Substances with systemic effects Human, eye: 300 ppm caused irritation

TWA: 100 ppm (375 mg/m?) Peak Exposure Limit: 500 ppm, 30 min Rat, ::Laf{bm: sggo mgkg '

STEL: 150 ppm (560 mg/m’) average value, 2/shift Rat, liver: 30 jimol/L caused DNA damage.

* Available information suggests damage to the developing fetus is probable.
See NIOSH, RTECS (XS5250000), for additional irfitation, mutation, reproductive, and toxicity data,

Section 3. Physical Data |

Boiling Point: 232 F(110.6 (o)} Water Solubility: Very slightly soluble, 0.6 mg/L at 68 F (20 O

Melting Point: -139 F (95 C) Other Solubilities: Soluble in acetone, alcohol, ether, benzene, chloroform, glacial acetic
Molecular Weight: 92.15 acid, petroleum ether, and carbon disuifide.

Density: 0.866 at 68 F (20/4 C) Vapor Pressure: 22 mm Hg at 68 F (20 C); 36.7mm Hg at 86 F (30 C)

Surface Tension: 29 dyne/cm at 68 F (20 C) Saturated Vapor Density (Air = 0.075 Ib/f8 or 1.2 kg/m%): 0.0797 Ib/f or 1.2755 kg/m?
Viscosity: 0.59 cPat 68 F (20 C) Odor Threshold (range of all referenced values): 0.021 to 69 ppm

Refraction Index: 1.4967 at 20 C/D
Appearance and Odor: Colorless liquid with a sickly sweet odor.

Section 4. Fire and Explosion Data

Flash Point: 40 F (4.4 C) CC _ [Autoignition Temperature: 896 F(480 C) [LEL: 1.27% viv | UEL: 7.0% viv

Extinguishing Media: Toluene is a Class 1B flammable liquid. To fight fire, use dry chemical carbon dioxide, or ‘alcohol-resistant’ foam. Water
spray may be ineffective as toluene floats on water and may -actually spread fire. Unusual Fire or Explosion Hazards: Concentrated vapors are
heavier than air and may travel to0 an ignition source and flash back. Container may explode in heat of fire. Toluenes' burning rate = 5.7 mm/min
and its flame speed = 37 cm/sec. Vapor poses an explosion hazard indoors, outdoors, and in sewers, May accumulate static electricity. Special
Fire-fighting Procedures: Because fire may produce toxic thermal decomposition produicts, wear-a self-contained breathing apparatus (SCBA)
with a full facepiece operated in pressure-demand or positive-pressure mode. Structural firefighter's protective clothing provides only limited
protection. Apply cooling water to sides of tanks until well after fire is out. Stay away from ends of tanks. For massive fire in cargo area, use
monitor nozzles or unmanned hose holders; if impossible, withdraw from fire and let burn. Withdraw immediately if you hear a rising sound from
venting safety device or notice any tank discoloration due to fire because.a BLEVE (boiling liquid expanding vapor explosion) may be imminent.
Do not release runoff from fire control methods to sewers or waterways.

Section 5. Reactivity Data V

Stability/Polymerization: Toluene is stable at room temperature in closed coritainers under normal storage and handling conditions. Hazardous
polymerization can't occur. Chernical Incompatibilities: Strong oxidizers, concentrated nitric acid, nitric acid + sulfuric acid, dinitrogen tetroxide,
silver perchlorate, bromine trifluoride, tefranitromethane, and 1.3-dichloro-5,5-dimethyl-2 4-imidazolididione. Conditions to Aveid: Contact with
heat. ignition sources, or incompatibles. Hazardous Products of Decomposition: Thermal oxidative decomposition of toluene can produce carbon
dioxide, and acrid, irritating smoke.

Section 6. Health Hazard Data

altentional deficits. developmental delay + language impairment, growth retardation, and physical defects including a small midface, short palpebral
lissures, with decp-set cyes, low=sct cars, flat nasal bridge with a small riose; micrognathia, and blunt fingertips. There is some evidence that toluene

causes an awtoimmune illness in which the body produces antibodies that cause inflammation of'its own kidney. Continue on next page

Copvight © 1992 Genium Publishing Corporafion Any ¢ ial use ur reproduction without the publishers ion 1 prohibited
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Section 6. Health Hazard Data

Medical Conditions Aggravated by Long-Term Exposure; Alcoholism and CNS, lZi‘dney, skin, or liver disease. J’l'ar:'get'Orga_ns: CNS, liver,
kidney, skin. Primary Entry Routes: Inhalation, skin contact/absorption. Acute Effects: Vapor inhalation causes respiratory tract irritation, fatigue,
weakness, confusion, dizziness, headache, di'lateq_ pupils, watering eyes, nervousness, insomniz_l, parasthesis, and vertigo p’rbgressiqg 1o narcotic coma.

Death may result from cardiac arrest due to ventricular fibrillation with catecholamines loss. Liquid spla;l_xed in thq €ye causes conjunctival irritation,

danger of aspiration into the lungs. Gastric lavage miay be indicated if large amounts are swallowed; potential toxicity needs to be weighed against
aspiration risk when deciding for or against gastric lavage. Note to Physicians: Monitor cardiac function. Ifindicated, use epinephrine and other
catecholamines carefully, because of the possibility of a lowered myocardial threshold to the.arrhythmogenic effects of siich substances, Obtain CBC,
electrolytes, and urinalysis. Monitor arterial blood gases. If toluene has > 0.02% (200 ppm) benzene, evaluate for poteritial benzene toxicity. BEI:
hippuric.acid in urine, sample at shift end (2.5 g/g creatinine); Toluene in venous blood, sample at shift end ( 1.0 mg/L).

Section 7. Spill, Leak, and Disposal Procedures

Spill/Lesk: Notify safety personnel, isolate and ventilate area, deny entry, and stay upwind. Cleanup personnel protect against inhalation and skin/eye
contact. Use water spray to cool and disperse vapors but it may not prevent ignition in closed spaces. Cellosolve, hycar absorbent materials, and
fluorocarbon water can also be used for vapor suppression/coritainment. Take up small spill with earth, sand, vermiculite, or other absorbent,
noncombustible material. Dike far ahead of large spills for later reclamation or disposal. For water spills, (10 ppm or greater) apply activated carbon at
10X the spilled amount and rermove trapped material with siiction hoses or use mechariical dredges/lifts to remove immobilized masses of pollutants
and precipitates. Toluene can tndergo fluidized bed incineration at 84210 1796 F (450 t0 980 C), rotary kiln incineration at 1508 to 2912 F (820 to0
1600 C), or liquid injection incineration at 1202 to 2912 F (65010 1600 C). Follow applicable OSHA regulations (29 CFR 1910.120). Ecotoxicity
Values: Blue gill, LCqy= 17 mg/L/24 hr; shrimp (Cranganfracis coron), LCqy =43 ppm/96 hr; fathead minnow (Pimephales promelas), LCso= 36.2
mg/L/96 hr. Environmental Degradation: If released to land, toluene evaparates and undergoes microbial degradation. In water, toluene volatilizes
and biodegrades with a half-life of days to several weeks. In air, toluene degrades by reaction with photochemically produced hydroxy! radicals.
Disposal: Treat contaminated water by gravity separation of solids, followed by skimming of surface. Pass through dual media filtration and carbon
absorption units (carbon ratio | kg to 10 kg soluble material). Return waste water from backwash to gravity separator. Contact your supplier or a
licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations. .
EPA Designations _ OSHA Designations
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U220 Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)
SARA Extremely Hazardous Substance (40 CFR 355), TPQ: Not listed v
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 1000 Ib (454 kg)

[* per RCRA, Sec. 3001; CWA, Sec. 311 (b)(4); CWA, Sec. 307 (a)]
Listed as a SARA Toxic Chemical (40 CFR 372.65): Not listed

Section 8. Special Protection Dafa

the OSHA PELs (Sec. 2). Local exhaust ventilation is preferred becaise it prevents contaminant dispersion into the work area by controlling it at its
source.('“Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and washing facilities.
Contaminated Eqiiipment: Separate contaminated work clothes from street clothes and launder before reuse. Remove toluene from your shoes and
clean PPE. Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this material, especially before eating,
drinking, smoking, using the toilet, or applying cosmetics.

Section 9. Special Precautions and Comments

: Storage Requirements: Prevent ph

ysical damage to containers, Store in a cool, dry. well-ventilated area away from ignition sources and incom-
patibles. Qutside or detached storage is prefetred. If stored inside, use a standard flammable liquids warehouse, room, or cabinet. To prevent static

i sparks, electrically ground and bond ali equipment used with tolueae. Do not use open lights in toluene areas. Install Class I, Group D electrical

equipment. Check that toluene is free of or contains < 1% benzene before use. Engineering Controls: To reduce potential hieaith hazards, use

sufficient dilution or local exhaust ventilatior to control airborne contaminants and to maintain concentrations at the lowest practical level. Adminis-

trative Cantrols: Adopt controls for canfined spaces (29 CFR 1910.146) if entering areas of unknown toluene levels (holes, wells, storage tanks).

Consider preplacement and periodic medical exams of exposed workers that emphasize the CNS, liver, kidney, and skin. Include hemocytometric

and thrombocyte count in cases where benzene is a contaminant of toluene. Monitor air at regular intervals to ensure effective ventilation, B
Transportation Data (49 CFR 172.101)

DOT Shipping Name: Tolucne Packzlgin'g Authorizations Quantity Limitations . Vessel Stowage Requirements
DOT Hazard Class: 3 a) Exceptions: 150 a) Passenger Aircraft or Railca#: 5L Vessel Stowage: B

1D No.;: UN1294 b) Nen-bulk Packaging: 202 b) Cargo Aircraft Only: 60L Other: -

DOT Packihicroup: n ¢) Bulk Packaging: 24

DOT Label: Flammable Liquid

Special Provisions (172.102): T1

 VISDS Collection Referenges: 26, 73. 100, 101, 103. 124, 126, 127, 132, 140, 148, 153, 139, 163, 164, 167, 169, 171, 174, 175, 176, 180.

Prepared by: M Gannon, BA: Industrial Hygiene Review: PA Roy, CIH, MPH; Medical Review: AC Darlington, MD, MPH

Copyright © 1992 by Genicim Publishing Corporation Ay ial use or duction without the publishér’s permission is prohibited. Judgments as to the suitability of inforination herein for the purchaser's purposes are

secessanly the putchaser's responsibility Althoigh tcasonable.care has been taken in the prep of such infc . Genium Publishing Corporation extends no warranties. makes 0 representations, and assumes no
“espansibility as to the accuracy of sustabify of such inform for application to the purchaser's mtended Parpose or for consequences of its use
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@ 1145 Catalyn Street Sheet No. 311
Schenectady, NY 12303-1836 USA Methyl Chloroform

(518) 377-8854

Issued: 11/75 Revision: F, 3/92 Errata: 6/92

Segtion 1. Material [de_ntification' j 38

I Genium

Methyl Chloroform (C,H,Cl,) Description: Derived by catalytic addition of hydrogen chloride to 1,1-dichloroethylene or by R
re-fluxing chlorine monoxide with carbon tetrachloride -and chloroethane. Auvailable in technical and solvent grades which I
differ only in the amount of stabilizer added to prevent metal parts corrosion. Used as a solvent for oils, waxes, tars, cleaning S
precision instruments, and pesticides; as a component of inks and drain cleaners; in degreasing metals, and textile processing. K
In recent years, methy! chloroform has found widespread use as a.substitiite for carbon tetrachloride.

Other Designations: CAS No. 71-35-6, ar-trichloroethane; Inhibisol; 1,1, I-trichloroethane; Strobane.

Manufacturer: Contact your supplier or distributor. Consult latest Chemical Week Buyers' Guide'™ for a suppliers list. H
Cautions: Methyl chloroform is a skin, eye, and respiratory tract irritant and can become narcotic with an anesthetic effect at high g }
concentrations. o PPG*
* Data on skin absorption via methy! chloroform is conflicting.(3%) Some studies show definite absorption where others don't. * Sec. 8
Section 2. Ingredients and Occupational Exposure Limits
Methy! chloroform. ca 92 to 97%* )
1990 OSHA PELs 1991-92 ACGIH TLVs 1985-86 Toxicity Datat
8-hr TWA: 350 ppm (1900 mg/m?) TWA: 350 ppm (1910 mg/m?) Human, oral, TD,,: 670 mg/kg produced diarrhea, nausea, and
I5-min STEL: 450 ppm (2450 mg/m®) STEL: 450 ppm (2460.mg/m’) vomiting ' ,

. . .99 s .
1990 IDLH Level 1990 DFG (Germany) MA13(5 Hrlér‘zg elghalation, LCi,: 27 g/m*/10 min; toxic effects not yet
1000 ppm TWA: 200 ppm (1080 mg/m’) Man, eye: 450 ppnv/8 hr produced irritation

Half-life: 2 br to shift length Rat. j . . :
1 I o s at, inhalation, TC,: 2100 ppm/24 hr for 14 days prior to
290 NIOSH REL Peak Exposure Limit: 1000 ppm/30 mating and from 1 to 20 days of pregnancy produced specific

{3-min Ceiling; 350 ppm (1900 mg/m?) min (average value)/2 per shift developmental abnormalities of the musculoskelatal system

* Methyl chloroform usually contains inhibitors (3 to 8%) to prevent corrosion of aliminum and some other metals. Typical inhibitors are nitromethane, butylene
oxide, secondary butyl alcohols, ketones, and glycol diesters..
1 See NIOSH, RTECS (KJ2975000), for additional irtitation, mutation, reproductive, and toxicity data,

Section 3. Physical Data |

Boiling Point: 165 F (75 C) Molecular Weight: 133.42 )

Freezing Point: -22 F(-30 ©) Density: 1.3376 at 68/39.8 F(20/4 C)

Vapor Pressure: 100 mm Hg at 68 F (20 C) Water Solubility: Insoluble

Vapor Density (air = 1): 4.55 Other Solubilities: Soluble in acetone, alcahol, ether, benzene,
Carrosivity: Readily corrodes aluminum and its alloys carbon tetrachloride, and carbon disulfide

Refraction Index: 1.43765 at 69.8 F (21 C) i % in Saturated Air: 16.7%at 77 F (25 C)

Viscosity: 0.858 cPat 68 F (20 C) Relative Evaporation Rate (butyl acetate = 1):12.8

Appearance and Odor: Colorless liquid with a sweetish, chloroform-like odor. The odor threshold is 44 ppm.,

Section 4. Fire and Explosion Data

Flash Point: None (in conventional CC tests) | Autoignition Tempe}gtﬁre_; 932 F(500 C) | LEL: % v/v | UEL: 16% v/v

Extinguishing Media: Noncombustible liquid whose vapor burns in the presence of excess OXygen or a strong ignition source. For small fires, use
dry chemical or carbon dioxide (CO,). For large fires use fog or regular foam. If these materials are unavailable, a water spray may be used but be
aware that water reacts slowly with methyl chloroform to release hydrochloric acid.

Unusual Fire or Explosion Hazards: Vapors are heavier than air and may travel to a strong ignition source and flash back. Air/vapor mixtures may
explode when heated. Container may explode in heat of fire. Exposure to open flames or arc welding can produce hydrogen chloride and phosgene.

Special Fire-ﬁglgting Procedures: Methyl chioroform's

Section 5. Reactivity Data

Stability/Polymerization: Methyl chloroform is stable at room temperature in closed containers under normal storage and handling conditions.
Hazardous polymerization can occur in contact with aluminum trichloride.

Chemical Incompatibilities: Methyl chloroform is incompatible with sodiurh hydroxide, nitrogen tetroxide, oxygen (liquid or gas), strong oxidizers,
and chemically active metals like aluminum, zinc, and magnesium powders; reacts violently with caustics to form dichloroacetylene; reacts slowly
with water to form hydrochloric acid; forms shock sensitive mixtures with potassium; and polymerizes in contact with aluminum trichloride.
Conditions to Avoid: Exposure to moisture, strong ignition sources, and arc-welding units, and contact with incompatibles.

Hazardous Products of Decomposition: Thermal oxidative decomposition (temperatures >500 F, contact with hot metals, or under UV rays) of
mithy! chloroform can produce carbon dioxide (CO,) and toxic dichloroacetylene, hydrogen chleride, and phosgene gases.

Section 6. Health Hazard Data

Carcinogenicity: The IARC (Class 3, inadequate evidence)."™® NTP.% and OSHAUS dg not list methyl chloroform as a carcinogen.

Summary of Risks: Methyl chloroform is considered one of the least toxic of the liquid chlorinated hydrocarbons. It is irritating to eyes, skin.

and respiratory tract. Although low in systemic toxicity, methyl chloroform is an anesthetic capable of causing death at high concentrations (>15.000
ppm). generally in poorly ventilated, enclosed areas. Quick and complete recovery is obscrved after prompt removal of unconscious persons from
arca of exposure. Like many other solvents, methyl chloroform sensitizes the heart to epinephrine (blood pressure-raising hormone) and may induce
cardiac arrhythmias and arrest. -

Medical Conditions Aggravated by Long-Term Exposure: None reported.

Target Organs: Skin, eyes. central nervous (CNS) and cardiovascular (CVS) systems.

Continue on next page

Copyiiight D 1992, Genium Publishing Corporation.
Any ercial use or reproduction without the publisher's ton is prohibited




No.311 Methyl Chloroform 6/92

Section 6. Health Hazard Data, cohtinue,d

Primary Entry Routes: Inhalation, skin contact, Acute Effects: Methyl chloroform defats the skin causing irritation, redness, dryness, and scaling.
Contact with eyes produces irritation and mild conjunctivitis. Vapor inhalation can cause headache, dizziness, equilibrium disturbances, and in high
concentrations may lead to CNS depression, unconsciousness, and coma. During a 60-min exposiire period these effects are observed: 100 ppm is the
observed odor threshold, at 500 ppm there is obvious odor and decreased reaction time, 1000 ppm causes slight equilibrium loss, at 5000 ppm there is
definite incoordination, and 20,000 ppm produces surgical strength anesthesia with possible death. Mild liver and kidney dysfunction may occur after
CNS depression recovery. Althoiugh unlikely, if ingestion occurs, symptoms inclide nausea, vomiting, diarrhea, and possible esophageal burns. The
acutes lethal human dose is ~500 to 5000 mg/kg. Chrenic Effects: None reported.

FIRST AID

convulsing person. Contact a poison control center, and unless otherwise advised, have that conscious and alert person drink 1 to 2 glasses of water to
dilute. When deciding whether to induce vomiting, carefully consider amount ingested, time since ingestion, and availabi] ity of medical help. If large
amounts are recently ingested (absofption into the body is not yet likely to have occurred), and medical help or transportation to a medical facility is
not readily available, induce vomiting. Otherwise, vomiting is not.recommended since aspiration of vomitus can produce chemical pneumonitis.

Note to Physicians: Do not use adrenaline or sympathomimetic amines in treatment because of the increased cardiac sensitivity involved.

Section 7. Spill, Leak, and Disposal Procedures

Spill/Leak:'lmmediately notify saféty personnel, isolate area, deny entry, and stay upwind. Shut off all ignition sources. If possible without risk, shut
off leak. Cleanup personnel should wear fully encapsulating vapor-protective clothing. For'small spills, take up with earth, sand, vermiculite, or other
absorbent, noncombustible material. Using nonsparking tools, place in suitable containers for disposal or reclamation. For large spills, dike far ahead
of liquid spill for later disposal or reclamation. Report any release in excess of 1000 Ib. Follow applicable OSHA regulations (29 CFR 1910. 120).
Environmental Transport: In water, methy! chloroform's half-life is hours to weeks depending on wind and mixing conditions. It is very persistent
in groundwater, On land it volatitizes due to its high vapor pressure and leaches extensively. When released to the atmosphere, methyl chloroform can
be transported long distances and rettimed to earth via rain. It is slowly degraded by reaction with hydroxyl radicals and has a half-life of 6 months to
25 years. The Natural Resources Defenses Council reported recently that methy! chloroform depletes ozone.
Ecotoxicity Values: Pimephales promelas (fathead minnow), LC,,: 52.8 mg/L/96 hr; Poecilia reticulata (8uppy), LC,: 133 ppmv/7 day.
Disposal: Contact your supplier or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.
EPA Designations OSHA Designations
Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U226 Listed as an Air Contaminant (29 CFR 1910. 1000, Table Z-1-A)
Listed as a CERCLA Hazardous Substance® (40 CFR 302.4): Reportable Quantity

(RQ), 1000 Ib (454 kg) [* per RCRA, Sec. 3001, CWA, Sec. 307(a), and CAA, Sec. | 12}
SARA Extremely Hazardous Substance (40 CFR 355): Not listed
Listed as a SARA Toxic Chemical (40 CFR 372.65)

Section 8. Special Protection Data

Goggles: Wear splash-proof, protective chemical safety goggles or faceshields, per OSHA eye- and face-protection regulations (29 CFR 1910.133).
Because contact lens use in industry is controversial, establish Your own policy.
Respirator: Seek professional advice prior to respirator selection and use. Follow OSHA respirator regulations (29 CFR 1910. 134) and, if necessary,
wear a MSHA/NIOSH-approved respirator. Select respirator based on its suitability to provide adequate worker protection for given working
conditions, level of airborne contamination, and presence of sufficient oxygen. For emergency or nonroutine operations (cleaning spills, reactor
vessels, or storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient atmospheres. If respirators
are used, OSHA requires a respiratory protection prograrn that includes at least: training, fit-testing, periodic environmental monitoring, maintenance,
inspection, cleaning, and convenient, sanitary storage areas. ]
Other: Wear chemically protective gloves, boots, aprons, and gauntlets to prcvent repeated or prolonged skin contact. Viton and butyl rubber {with
breakthrough times (BTs) of >8 hr and 4 to 7.9 hr, respectively] are recommended materials for protective gear. Do not use neoprene, polyvinyl
chloride (PVC), natural rubber, or polyethylene because these materials have a BT of <! hr.
Ventilation: Provide general and local exhaust (in'some cases, explosion-proof) ventilation systems to maintain airborne concentrations below

h \ ; . L ,

Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder contamiriated work clothing before wearing. Remove
this material from your shoes and clean personal protective equipment. }

Comments: Never eat, drink, or smoke in work areas. Practice good personal hygiene after using this matcrial, especially before eating, drinking,
smoking, using the toilet, or applying cosmetics,

Section 9. Special Precautions and Comments

Storage Requirements: Prevent physical damage to containers. Store in cool, dry, well-ventilated (use pressure-vacuum ventilation) area away from
ignition sources, arc-welding operations, and incompatibles (Sec. 5). Regularly monitor inhibitor levels. Do not store in aluminum containers or use
pressure-spraying equipment when methyl chloroform is involved.
Engineering Controls: To reduce potential health hazards, use sufficient dilution or local exhaust ventilation to control airborne contaminants and to
maintain concentrations at the lowest practical level. To prevent static sparks, electrically ground and bond all equipment used in methyl chloroform

manufacturing, use, storage, transfer. and shipping. ‘
Administrative Controls: Consider preplacement and periodic medical exams of exposed workers that emphasize CNS, CVS, liver and skin.

Transportation Data (49 CFR 172,101, .102)

DOT Shipping Name: 1.1.1-Trichlorocthane IMO Shipping Name: I,1.1-Trichloroethane
DOT Hazard Class: ORM-A IMO Hazard Class: 6.1

ID No.: UN2831 ID No.: UN2831

DOT Label: Nonc IMO Label: St. Andrews Cross

DOT Packaging Exceptions: 173.505 IMDG Packaging Group: lI]

DOT Packaging Requirements: 173.605

MSDS Collection References: 26, 38, 73, 89, 100, 101, 103,724,126, 127, 132, 133, 136, 148, 153, 159, 162; 163, 164 —

Prepared by: M Gannon, BA: Indistrial Hygiene Review: D Wilson, CIH: Medical Review: AC Darlington, MPH, MD; Edited by: JR Stuart, MS 64
Copyright ' 1997 by Genium Publishing Corporation Any ¢ ial use or repradisctio without the publisher's permissi nis prohibited. Judy 5 10 the suitability of information herein for the purchaser's purposes
are ne Iv the purchaser's ity Although  care has been taken in the preparation of such taformation, Genjum Publishing Corporatior nds no ies, makes no representations, and assumes

4,
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One Genium Plaza Sheet No. ?18
' Schenectady, NY 12304-4690 USA Xylene (Mixed Isomers)
(518) 377-8854 Issued: 11/80 _Revision: E, 9/92 Errata: 12/94

— - - ’ = - " ‘\
Section 1. Material Identification ‘ 7 4¢
Xylene (Mixed [somers) (C,H, ) Description: The commercial product is a blend of the three isomers lortho-(0-), meta-(m- R | NFPA
) para<p-)] with the largest proportion being m- xylene. Xylene is obtained from coal tar, toluene by transalkylation, and 1 2
pseudocumene. Used in the manufacture of dyes. resins, paints, varnishes, and other organics; as a gencral solvent for S 2
adhesives, a cleaning agent in microscope technique; as a solvent for Canada balsam microscopy; as a fuel component; in K 3 0
aviation gasoline, protective coatings, sterilizing catgut, hydrogen peroxide, perfumes, insect repellants, pharmaceuticals. and
the leather industry; in the production of phthalic anhydride, isophthalic, and terephthalic acids and their dimethyl esters HMIS
which are used in the. manufacture of polyester fibers; and as an indirect food additive as'a component of adhesives. Around H‘ 2
the home, xylene is foind as vehicles in paints, paint removers, degreasing cleaners, lacquers, glues and cements and as F
solvent/vehicles for pesticides. ; . ) R 0
Other Designations: CAS No. 1330-20-7 [95-47-6; 108-38-3; 106-42-3 (o-, m-, p-isomers)], dimethylbenzene, PPE +
methyltoluene, NCI-C55232, Violet 3, xylol. § t Chroni.
Manufacturer: Comtact your supplier or distributor. Consult latest Chemical Week Buyers’ Guide™ for a suppliers list. " Effects

Cautions: X);lcnc is an eye, skin, and mucous membrane irritant and may be narcotic in high concentrations. [t is a dangerous fire hazard. + S5¢¢- 8

Section 2. Ingredients and Occupational Exposure Limits

Xylene (mixed isomers): the commercial product generally contains ~ 40% m-xylene; 20% each of o-xylene, p-xylene, and ethylbenzene: and small
quantities of toluene. Unpurified xylene may contain pseudocumene.

1991 OSHA PELs 1992-93 ACGIH TLVs 1985-86 Toxicity Data*
8-hr TWA: 100 ppm (435 mg/m®) TWA: 100 ppm (434 mg/m”)) Human, inhalation, TCy,: 200 ppm produced
15-min STEL: 150 ppm (655 mg/m®) STEL: 150 ppm (651 mg/m?) » olfaction effects, conjunctiva irritation, and other.
1990 IDLH Level BEI (Biological Exposure Index): Methylhippuric changes ifivolving the lungs, thorax, or respiration.
1000 ve acids in urine at end of shift: 1.5 g/g crealinine Man, inhalation, LC,,: 10000 ppmV6 hr; toxic
ppm 1990 DF effects not yet reviewed.

1990 NIOSH RELs TWA: | 0(3 F(’g:‘r(rgsgy")‘ yn"n\’g( Human, oral, LD, ,: 50 mg/kg; no toxic effect noted.
TWA: 100 ppm (435 mg) m’)) Category II: Substances with systemic effects Rat, oral, LDyo: 4300 mg/kg; toxic effect not yet
STEL: 150 ppm (655 mg/m ) Half-life; <2 hr l’CVl.CWCdT . .

Peak Exposure: 200 ppm. 30 min, average value, ~ Rak inhalation, LCsy: 5000 ppm/4 hr; toxic effects

4 peaks per shift not yet reviewed.

* See NIOSH, RTECS (XE2100000}, for additional toxicity da

Section 3. Physical Data '

Boiling Point Range: 27910284 F (137 t0 140 C)* Molecular Weight: 106.16
Boiling Point: ortho: 291 F (144 C); meta: 281.8 F (138.8 C); Specific Gravity: 0.864 at 20 C/4 C
para: 281.3 F(138.5 C) Water Solubility: Practically insoluble
Freezing Point/Melting Point: ortho: -13 F(-25 C); Other Solubilities: Miscible with absolute alcohol, ether, and
meta: -53.3 F(-47.4 C); para: 5510 57 F(13tw014 C) many other organic liquids.
Vapor Pressure: 6.72mm Hgat70 F (21 C) Octanol/Water Partition CoefTicient: logKow = 3.12-3.20
Saturated Vapor Density (Air = 1.2 kg/m): 1.23 kg/m?, 0.077 tbs/f® Odor Threshold: ! ppm
Viscosity: <32.6 SUS

Appearance and Odor: Clear, sweet-smelling liquid.

* Materials with wider and narrower boiling ranges are commercially available.
Section 4. Fire and Explosion Data -

Flash Point: 63 to 77 F (171025 C) CC|Autoignition Temperature: 982 F (527 C) (m-) [LEL: 1.1 (m-, p); 09 (o) [UEL: 7.0 (m-, p-); 6.7 (0-)

Extinguishing Media: For small fires, use dry chemical, carbon dioxide (CQ,), water spray or regular foam. For large fires, use water spray, fog or
regular foam. Water may be ineffective. Use water spray to cool fire-exposed containers. Unusual Fire or Explosion Hazards: Xylene vapors or
liquid (which floats on water) may travel to an ignition source and flash back. The heat of fire may cause containers to explode and/or produce
irritating or poisonous decomposition products. Xylene may present a vapor explosion hazard indoors, outdoors, or in sewers. Accumulated static
electricity may occur from vapor or liquid flow sufficient to cause ignition. Special F; ire-fighting Procedures: Because fire may produce toxic

Section 5. Reactivity Data

Stability/Polymerization: Xylene is stable at room temperature in closed containers under normal storage and handling conditions. Hazardous
polymerization cannot occur. Xylene is easily chlorinated, sulfonated, or nitrated. Chemical Incompatibiities: Incompatibilities include strong
acids and oxidizers and I.3-dighAloro-S.s-dimelhyl-ZA'-imidazolidindione (dichlorohydrantoin). Xylene attacks some forms of plastics, rubber. and

coatings. Conditions to Avoid: Avoid heat and ignition sources and incompatibles.  Hazardous Products of Decomposition: Thermal oxidative
decomposition of xylene can produce carbon dioxide, carbon monoxide. and various hydrocarbon products.

Section 6. Health Hazard Data _

counts as well as increases in platelet counts. - 7 Continue on next page
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Section 6. Health Hazard Data, continued

Menstrual irregularity was reported in association with workplace exposure to xylene perhaps due 1o effects on liver metabolism. Xylene crosses the
human placenta, but does not appear to be teratogenic under conditions tested to datc. Medical Conditions Aggravated by Long-Term Expo-
sure: CNS, respiratory, eye, skin, gastrointestinal (GI), liver and kidney disorders. Target Organs: CNS, eyes, Gl tract, liver, kidneys, and skin.
Primary Entry Routes: Inhalation, skin absorptian (slight), eye contact, ingestion. Acute Effects: Inhalation of high xylene concentrations may

cause dizziness; nausca, vomiting; and abdominal pain; eye, nose, and throat uTitation; respiratory tract irritation leading to pulmonary edema (fluid

Aspiration of a few millimeters of xylene can cause chemical pneumonitis, pulmaonary edema, and hemorrhage. Note to Physicians: Hippuric acid
or the ether glucuronide of ortho-toluic acid may be useful in diagnosis of meta-, para- and ortha-xylene cxposure, respectively. Consider gastric
lavage if a large quantity of xylene was ingested. Proceed gastric lavage with protection of the airway from aspiration; consider endotracheal
intubation with inflated cuff.

Section 7. Spill, Leak, and Disposal Procedures

Spill/Leak: Notify safety personnel, evacuate all unnecessary personnel, remove all heat and ignition sources, and ventilate spill area. Cleanup

will volatilize and leach into groundwater. Dispasal: As a hydrocarbon, xylene is a good candidate for controlled incineration, Contact your supplier
or a licensed contractor for detailed recommendations. Follow applicable Federal, state, and local regulations.

EPA Designations OSHA Designations
SARA Extremely Hazardous Substance (40 CFR 355): Not listed Listed as an Air Contaminant (29 CFR 1910.1000, Table Z-1-A)
Listed as a SARA Toxic Chemical (40 CFR 372.65)

Listed as a RCRA Hazardous Waste (40 CFR 261.33): No. U239, F003 (spent solvent) )
Listed as a CERCLA Hazardous Substance* (40 CFR 302.4): Final Reportable Quantity (RQ), 1000 Ib (454 kg) [* per Clean Water Act,
Sec. 311(bX4); per RCRA, Sec. 3001] - ,

Section 8. Special Protection Data

Goggles: Wear protective eyeglasses or chemical safety goggles, per OSHA eye- and face-proteciion regulations (29 CFR 1910.133). Because
contact lens use in industry is controversial, establish your own policy. Respirator: Seck professional advice prior'to respirator selection and use.
Follow OSHA respirator regulations (29 CFR 1910.134) and, if necessary, wear a MSHA/NIOSH-approved respirator. For concentrations > 1000
Ppm, use any chemical cartridge respirator with organic vapor cartridges; any pawered, air-purifying respirator with organic vapor cartridges; any
supplied-air respirator; or any sclf-contained breathing apparatus. For emergency or nonroutine operations (cleaning spills, reactor vessels, or -
storage tanks), wear an SCBA. Warning! Air-purifying respirators do not protect workers in oxygen-deficient aimospheres. Other: Wear chemi-
cally protective gloves, boots, aprons, and gauntlets to prevent ali skin contact. With breakthrough times > 8 hr, consider polyvinyl alcohol and
fluorocarbon rubber (Viton) as materials for PPE, Ventilation: Provide encral and local exhaust ventilation systems to maintain airborne concen-
trations below the OSHA PELs (Sec. 2). Local exhaust ventilation is preferred because it prevents contaminant dispersion into the work area by
controlling it at its source.(1%") Safety Stations: Make available in the work area emergency eyewash stations, safety/quick-drench showers, and
washing facilities. Contaminated Equipment: Separate contaminated work clothes from street clothes. Launder contaminated work clothing
before wearing. Remove this material from your shoes and clean PPE. Comments: Never eat, drink, or smoke in work areas. Practice good per-
sonal hygiene.after using this material, especially before eating, drinking, smoking, using the toilet, or applying cosmetics.

Section 9. Special Precautions and Comments

Storage Requirements: Store in clearly labelled, tightly closed, contni_neré in a coal, well-ventilated place. away from strong oxidizing materials

and heat and ignition sources. During transfesring operations;, electrically ground and bond metal containers. Engineering Controls: To reduce
potential health hazards, use sufficient dilution or local exhaust ventilation to control airbom: contaminants and to mgimain concentrations at_thc

carrying out maintenance and repair work, steam and fiush all equipment to remove any Xylene residues.
Transportation Data (49 CFR 172.101)

DOT Shipping Name: Xylenes Packaging Authorizations Quantity Limitations - Vessel Stowage Requirements
DOT Hazard Class: 3 a) Exceptions: 173.150 a) Passenger, Aircraft, or Railcar: SL a) Vessel Stowage:

ID No.: UN1307 b) Nonbulk Packaging : 173.202  b) Cargo Aircraft Only: 60L b) Other: -

DOT chkl‘ng_ Group: Il ¢) Bulk Packaging: 173.242

DOT Label: Flammable Liquid

Special Provisions (172.102): T|

MSDS Collection References: 26, 73, 89, 100, 101, 103, 124, 126, 127, 132, 133, 136, 139, I.40,Vl48. 149, 153, 159, 163, IQ‘ 167, 171, 174, 176, 180.
Prepared by: MJ Wunth, BS; Industrial Hygiene Review: PA Roy, MPH, CIH; Medical Review: W Silverman, MD

Copynight © 1992 by Genum Publishing Corporation Any comriercial use or reprvduction withou? the publisher'y permission i3 protubited Judy mwthe n,-)-,ub.lk:y of information herenn for the purchaser’s purposes
are neceasandy the purchaser's repoasbility Although reasonable care has been taken in the prepanition of such information, Genum Publishing Coeporation eutends no warmanties, males no representations. and sssumes
no responsibality &3 © the accuracy or switabiliry of such formauon foe gpn 10 the purchaser's intmded purpose or for consequences of s use




APPENDIX B
UNDERGROUNDIOVERHEAD UTILITIES CHECKLIST




UNDERGROUND/OVERHEAD UTILITY CHECKLIST

Project Name/Number _ _ _ Date
Location _ . A
Prepared By___ , Project Manager__

This checklist must be completed for any intrusive subsurface work such as excavation or drilling. It documents that overhead and
underground utilities in the work are identified and located. The Project Manager shall request utility markouts before the start of field
operations to allow the client and utility companies sufficient time to provide them. If complete information is not available, a
magnetometer or other survey shall be performed to locate obstacles prior to intrusive subsurface activities.

Procedure

A diagram of the work area depicting the proposed location of intrusive subsiirface work sites (i.e., boring locations, excavation locations)
must be attached to this form. The diagram must clearly indicate the areas checked for underground structures/utilities, and overhead
power lines. This form and the diagram must be signed by the BBL Project Manager (if present), the BBL Site Supervisor, and the client
representative.

Checklist

m—at—

| Method of Markou

Type ofStfuéiﬁre :_5

Electric Power Line

Natural Gas Line

Telephone Line

Water Line

Product Line

Scwer Line

Steam Line

[ Drain Line

Underground Tank

Underground Cable

Overhead Power Line

Overhead Product Line

|
! :
E
Other (Specify) ! J

Client Representative, - i - Date,
BBL Project Manager 7 — ] i — Date
BBL Sitc Supervisor : . 7 Date

GENUASP wpp
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BBL DAILY SAFETY MEETING LOG

PROJECT: LOCATION:

DATE/TIME:

ACTIVITY:

1. Work Summa‘ry‘” :'

2. Physical/Chemical Hazards .-

3. Protective Equipment/Procedures

4. Emergency Procedures

S. Signatures of Attendees

GENHASP WpD)
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ACCIDENT INVESTIGATION REPORT



L/
— “ &> __BLASLAND, BOUCK & LEE, NG, / HEALTH & SAFETY

ACCIDENT INVESTIGATION REPORT

Date of Report 7 Date of Accident Time of Accident
Name of o . .
Injured Persan | Social Security No.
Office Division Employee No.
: —_——

Length of Employment

Title

Description of Accident: :

Description of Injuries;

Witnesses: 7

Injuries Required:
O First Ad  [J Emergency Room Treatment [] Hospitalization

First Aid Provided By

Medical Facifity/Address

Attending Physician

Oid Employee Return to Wark?
Yes [J No f Yes, Give Date _

Actions or Conditiona Causing Accident:

Corrective Actions:

Further Comments:

Investigated By

Reviewed By

Date

Date
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DAILY AIR MONITORING LOG

Monitoring Instruments:

Air Monitor: Activity:.

: Level of Protection: SR

GENHASP wpp
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DAILY PROJECT REPORT

' SHT__ OF
i
NME:
SIGNATURE:V_
ACTIVITTESV PERFORMED:
TOTAL: HOURS
CK’D BY:
GENHASP Wpp






